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Say 


ISITRON 


when 


you  order  PHOTO  CELLS! 


VISITRON — the  pioneer,  and  still  the  peer, 
of  all  photoelectric  cells  —  is  scientifically 
engineered,  precision  constructed,  labora- 
tory tested  and  GUARANTEED  to  deliver 
maximum  value  in  service  for  better  sound. 
It  is  the  cell  that  excells  ....  So  when 
you  order  cells  for  new  installation,  replace- 
ment or  as  "spares"  for  protection  against  an 
emergency — just  say  VISITRON  to  your  supply  dealer  or 
service  man.  It's  the  surest  way  to  make  certain  you  are 
getting  the  utmost  value  for  your  money  in  this  most  essen- 
tial part  of  your  sound  system.  Visitrons  cost  no  more. 
Ask  for  them  by  name  and  accept  no  substitutes. 

G~M  LABORATORIES  INC. 

1735  Belmont  Ave.,  CHICAGO,  ILL 


Visitron  Cells  are  supplied  and  serviced  by  most  reliable 
equipment  dealers  —  everywhere. 
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THIS  IS  SHOWN  BY  STEADY  INCREASE  IN  VOLUME  OF  SALES 


In  Comparison  With  The  Low  Intensity  Arc, 
The  SUPREX  ARC  Gives: 

•  Whiter  projection  light 

•  150  to  200  percent  more  screen  illumination 

•  High  permissible  level  of  general  illumination 

•  Greater  clarity  and  depth  in  the  projection  of 

black  and  white  productions 

•  More  accurate  color  values  in  the  projection  of 

color  features  and  sequences 

PROVIDE  PROJECTION  THAT  SATISFIES  YOUR 
PATRONS -USE  NATIONAL  SUPREX  CARBONS 


NATIONAL  PROJECTOR  CARBONS 


\ 


NATIONAL  CARBON   COMPANY,  INC. 

Carbon  Sales  Division,  Cleveland,  Ohio 

Unit  of  Union  Carbide  QQU  and  Carbon  Corporation 
BRANCH  SALES  OFFICES:    NEW  YORK    -    PITTSBURGH    -    CHICAGO    -    SAN  FRANCISCO 
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MAGNA&C 
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GUARANTEES    ITS    SUPREMACY    FOR 

1937 

SINCE  its  introduction,  this  projector  arc  lamp  has  made  an  enviable  record.    It 
was  instantly  recognized  the  leader,  and  has  ever  since  retained  this  enviable 
position. 

Peerless  Magnarc  Lamps  have  been  adopted  as  standard  factory  equipment  by  the 
manufacturers  of  the  world's  finest  projector,  the  Simplex;  the  greatest  theatres  and 
theatre  circuits. 

Today  it  is  the  greatest  dollar-for-dollar  value  and  the  finest  projector  arc  lamp 
ever  built. 

THAT  IS  WHY  THERE  ARE  MORE  PEERLESS  MAGNARC  LAMPS  IN  USE  THAN  THE  COMBINED 

TOTAL  OF  ALL  OTHER  MAKES 

SOLD  BY 

NATIONAL  THEATRE  SUPPLY  CO. 
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J.  E.  McAULEY  MFG.  CO. 
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MONTHLY  CHAT 


THE  response  to  our  editorial,  "Speci- 
fic   Data    in    all    Sound    Contracts," 
which   appeared    last    month,    has    been 
most   encouraging   and    is   indicative   of 
the    growing    tendency    of    projectionists- 
to   take   a   personal  interest  in   the   wel-  j 
fare   of   the   theatre    plant   as   a    whole.- 
After    all,     the    boss    knows    little     or 
nothing   about  the   technical   niceties   of 
visual    or    sound    projection    equipment, 
which    fact    makes    it    possible    for    the 
projectionist  to   extend   a   lift   and   gain 
prestige.    I.  P.  welcomes  such  inquiries. 

PROJECTIONISTS,  whether  organ- 
ization members  or  not,  should  per- 
sonally see  to  it  that  their  employers 
ere  observing  the  provisions  of  the 
Social  Security  Act,  payments  under 
which  are  due  now  for  the  month  of 
January.      Check    this. 


OUR    desk    at    the    moment    are 


"three    bulky    manuscripts   which   re- 


OI 

veal  how  several  workers  have  "solved" 
the  problem  of  three-dimensional  mo- 
tion pictures.  One  of  these  also  throws; 
in  a  color  process,  "costing  no  more 
than  black-and-white  prints,"  for  good 
measure.  None  of  them,  incidentally, 
rates  more  than  casual  notice — but  all 
of  them  insist  that  stereoscopic  pic-, 
tures  are  necessary  to  "save"  the  in- 
dustry.    We   should  like  to  know  why. 

SERIOUS  efforts  to  supplant  per- 
forated sound  screens  with  solid 
sheets  are  being  made.  One  such  screen 
has  been  approved  by  the  major  sound 
companies  under  "certain  circum- 
stances" relating  to  auditorium  charac-. 
teristics.  Most  good  perforated  screens 
occasion  a  light  loss  of  about  10% — a 
figure  not  impressive  enough  to  war- 
rant replacement  by  a  solid  sheet  un- 
less ideal  house  conditions  prevail.  I.  P. 
will  advise  on  contemplated  installations. 

FLORIDA  projectionists  have  been 
going  to  school — and  liking  it.  So 
much  so  that  arrangements  now  are  be- 
ing made  for  a  second  group  session 
twice  the  length  of  the  first.  Complete 
details  of  this  plan,  applicable  to  every 
state,  are  given  within. 

OUR  recent  article  on  projection 
room  fires  uncovered  widespread  in- 
terest anent  "specific  details"  of  par- 
ticular fires.  Unfortunately,  such  data 
were  not  available;  but  if  it  had  been, 
it  would  have  covered  no  more  nor  no 
less  than  the  usual  triangle:  careless- 
ness, defective  equipment,  or  a  miser- 
able print.  Other  "causes"  are  merely 
variations  upon  these  three  main  themes. 

INQUIRIES  relative  to  the  magnifica- 
tion ratio  of  various  Suprex  lamps 
are  in  progress  by  a  sub-committee  of 
the  S.M.P.E.  Proiection  Practice  Com- 
mittee. Since  all  the  lamp  manufac- 
turers have  been  asked  to  cooperate  in 
these  tests,  the  results  should  be  con- 
clusive and  settle  this  matter. 
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EXCLUSIVE 

BRENKERT 

ENARC 

E  E  AT  1    It  E  S 

1.  Automatic  positive  carbon  centering  rest — for 
accuracy. 

2.  Right — left — rear  operation  of  entire  mech- 
anism— for  convenience. 

3.  Universal  arc  viewing  device — for  convenience 
and  accuracy. 

4.  Duplex  housing  construction  protecting  all 
moving  parts — for  long  life. 

5.  Unit  construction  whereby  positive  head  as- 
sembly, negative  head  assembly,  motor  and  gear 
case  assembly  can  be  quickly  removed  or  re- 
placed— for  convenience. 

6.  Wide  range  feed  regulation  to  both  carbons 
(by  use  of  two  potentiometers) — for  correct 
performance. 


7.  Longer  reflector  life  assured  through  correct 
designing  of  positive  carbon  guide  and  forced 
air  suction  to  both  sides  of  reflector — for  low 
maintenance  cost. 

8.  High  heat-resisting  nickel  alloy  flame  shield 
operated  on  large  bearings  located  at  sides  of 
reflector  out  of  range  of  ascending  arc  ash — 
for  long  life  and  cleanliness. 

9.  Micrometer  action  screw  feeds  to  both  car- 
bon carriages — for  accuracy. 

10.  Rapid  action,  separately  operated  arc  striker 
— for  correct  performance. 

11.  Full  opening,  horizontal  swinging  doors  on 
both  sides  of  housing — for  accessibility  and  con- 
venience. 

12.  Built-in,  fully  protected  ammeter — for  ac- 
curacy. 


No  other  projection  lamp  has  these  important  features.     That's  why 

BRENKERT  ENARC 

The  Best  Engineered  Lamp  in  the  Industry,  is 

The  Projectionist's  Lamp5 


BRENKERT 
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TYPES   OF  SHUTTERS   AND   THEIR 
EFFECT   UPON   PROJECTION 

By  A.  C.  SCHROEDER 

MEMBER,    PROJECTIONIST   LOCAL   UNION    150,    LOS    ANGELES,    CALIFORNIA 


SINCE  no  one  has  produced  a  suc- 
cessful continuous  projector,  we  still 
use  the  revolving,  shutter,  which  is 
simple  but  inefficient.  It  has  been  used 
since  "way  back  when."  Although 
simple,  some  interesting  problems  are 
connected  with  it.  It  causes  a  light  loss 
of  50%,  and  we  have  not  been  able  to 
improve  this  much.  It  also  causes  more 
or  less  nicker. 

Since  it  has  been  moved  from  before 
the  lens  to  its  present  position  it  has 
improved  one  feature:  it  has  reduced 
the  heat  on  the  film.  On  closer  observa- 
tion, however,  this  is  hardly  a  virtue, 
because  without  the  shutter  we  could 
cut  down  the  light  and  heat  at  the  arc 
about  50%  and  still  retain  the  same 
illumination  at  the  screen.  In  other 
words,  a  continuous  projector  would 
eliminate  the  shutter  and  its  attendant 
losses,  and  we  could  use  less  light  [and 
heat]  without  any  reduction  of  screen 
brightness. 

Being  forced  to  use  this  "loser,"  we 


should  make  it  as  efficient  as  possible. 
Years  ago  there  was  much  interest  in 
cutting  the  blades  down  as  much  as 
possible;  this  is  not  the  case  now.  Addi- 
tional illumination  obtained  this  way  is 
had  at  no  cost.  Of  course,  it  has  been 
paid  for,  but  if  it  is  not  used  it  is  just 
so  much  loss;  and  if  we  put  it  to  work 
again  there  is  no  increase  in  the  light 
bill. 

Effect  of  Small  Blade 

There  is  danger  in  overdoing  this. 
When  the  main  blade  is  too  small,  we 
get  "travel-ghost,"  which  sets  in  before 
it  can  be  seen  by  the  eye.  Many  be-, 
lieve  a  small  amount  of  "ghost"  does  no 
harm  because  it  cannot  be  seen;  but 
there  is  no  doubt  that  it  spoils  the 
definition,  or  focus,  which  is  often 
obtained  at  great  expense,  due  to  the 
cost  of  good  lenses.  Good  results  should 
not  be  jeopardized  by  too  much  trim- 
ming of  the  shutter.  Either  extreme  is 
undesirable. 

One    condition    often     overlooked     is 

[7] 


when  the  lenses  are  stopped  down,  re- 
ducing the  size  of  the  light  beam,  thus 
permitting  the  use  of  a  narrower  blade. 
The  reverse  also  holds,  that  is,  if  stops 
are  removed  or  lenses  are  replaced  by 
others  having  a  larger  aperture,  the 
shutter  blade  must  be  increased  in  order 
to  properly  take  care  of  its  important 
job. 

It  is  the  general  custom  to  have 
the  cutting  blade  large  enough  so 
that  the  film  starts  moving  before  the 
light  is  completely  cut  off,  and  so  the 
shutter  allows  light  to  reach  the  screen 
before  the  film  comes  to  a  complete  stop. 
This  does  the  definition  of  the  picture 
no  good;  but  if  not  carried  to  extremes, 
it  allows  more  of  the  light  to  be  utilized. 

Since  we  start  losing  light  the  moment 
the  shutter  enters  the  light  beam,  and 
since  the  film  can  hardly  be  moved  be- 
fore the  shutter  has  completely  covered 
the  beam,  it  behooves  us  to  make  the 
interval  between  the  two  as  short  as 
possible,  in  order  to  cut  off  the  light  in 
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FIGURE  1 

the  quickest  possible  time.  The  same 
holds  true  when  the  shutter  clears  the 
light  beam.  This  interval  of  time  de- 
pends upon  the  speed  of  that  part  of  the 
shutter  which  intercepts  the  light  and 
the  distance  through  which  it  moves 
across  the  beam.  This  allows  the  pro- 
jectionist little  leeway,  as  the  matter 
rests  mostly  in  the  hands  of  the  manu- 
facturer. 

It  is  interesting  to  look  back  upon  the 
developments  of  the  past  and  to  con- 
sider what  may  be  done  to  effect  im- 
provement. 

Past  Shutter  Practice 

Those  who  remember  the  old  Edison, 
or  any  machine  with  an  inside  shutter, 
know  that  the  shutter  was  small  com- 
pared with  shutters  used  later.  It  was 
much  smaller  than  the  shutters  used  be- 
fore the  lens;  and  those  between  the 
arc  and  the  film  are  monstrous  things 
when  we  place  one  of  the  old  Edison 
types  beside  it. 

The  oldest  shutter  that  comes  to  mind 
is  that  on  the  two-pin  Edison.  It  had 
only  one  blade,  and  I  believe  it  was 
made  of  mica.  It  had  a  counterweight 
opposite  the  blade  to  balance  it  and  to 
insure  even  running.  Some  inside 
shutters  were  larger  than  the  next  one 


on  the  Edison,  which  had  two  blades. 
The  larger  inside  shutter  is  represented 
by  Edengraph  and  Motiograph. 

The  drawings  accompanying  this 
article  are  not  drawn  to  scale,  because 
some  of  the  machines  are  not  available 
for  inspection  and  measurement,  which 
in  any  event  would  require  too  much 
time.  However,  these  drawings  illustrate 
the  points  under  discussion  as  well  as  if 
they  were  made  to  scale. 

Figure  1  shows  the  Edison  inside 
shutter  just  about  to  enter  the  light  at  A. 
The  picture  has  been  framed  down  all 
the  way,  and  since  the  shutter  moves  up 
and  down  during  framing,  it  is  shown 
in  the  highest  position.  Fig.  2  shows 
the  shutter  at  its  lowest  position,  when 
the  picture  has  been  framed  up;  and 
since  the  shutter  has  moved  away  from 
the  aperture  during  framing,  the  me- 
chanism has  been  turned  until  the  shut- 
ter is  again  just  entering  the  light  at  A. 

The  dotted  line  B  indicates  the  lead- 
ing edge  of  the  blade  when  the  shutter 


FIGURE  3 

was  in  the  same  position  as  in  Fig.  1, 
before  it  was  turned  to  the  point  where 
the  shutter  was  about  to  enter  the  light, 
but  after  it  had  been  framed.  That  part 
of  the  shutter  in  Fig.  2  between  A  and 
the  dotted  line  B  represents  the  light 
that  is  lost  when  the  mechanism  as 
framed  to  the  position  in  Fig.  1,  because 
the  film  does  not  move  until  the  dotted 
line   B   in   Figure   1    gets   to   corner   A. 


FIGURE  2 

Run  through  this  explanation  once  more 
and  it  will  become  clear. 

A  similar  condition  exists  when  the 
shutter  is  leaving  the  light  and  the  pic- 
ture is  framed  at  the  other  extreme.  If 
the  framing  is  at  the  mid-position,  the 
loss  occurs  both  when  entering  and  when 
leaving  the  light,  but  is  only  half  as 
much  in  each  instance:  thus  the  total 
loss  from  this  cause  remains  practically 
constant. 

The  dotted  line  C  in  Fig.  2  indicates 
the  leading  edge  of  the  shutter  when  it 
has  completely  cut  off  the  light.  A  to  C, 
the  diagonal  across  the  aperture,  is  the 
longest  path  that  can  be  taken,  and  one 
which  takes  the  shutter  a  greater  per- 
centage of  one  complete  revolution  to 
cut  off  the  light  than  it  would  if  some 
shorter  distance  were  used. 

The  shortest  distance  across  the  aper- 
ture is  up  and  down,  and  Fig.  3  is  so 
drawn  that  the  shutter  travels  across  the 
aperture  this  way.  The  shutter  shaft  is 
level  with  the  center  of  the  aperture 
hole.  This  position  is  not  possible  with 
the  old  Edison,  but  existed  in  some  other 
early  machines.  Here  is  another  draw- 
back, which  at  first  sight  might  not  be 
evident:  the  trouble  is  that  the  edges  of 
the  blade  are  not  parallel  to  the  edges 
of  the  aperture  hole  when  they  enter  and 
leave  the  light.  The  shutter  enters  the 
light  at  A  and  leaves  at  C.  Notice  that 
the  angle  between  line  A  and  dotted 
line  C  is  practically  the  same  as  the 
angle  between  A  and  B  in  Fig.  2,  so 
we  have  gained  practically  nothing. 

Figure  4  shows  a  larger  shutter.  The 
lines  A  and  C  are  almost  parallel  to 
the  upper  and  lower  edges  of  the  aper- 
ture, and  the  angle  between  them  is 
about  one-half  of  that  in  the  previous 
example,  thus  causing  a  complete  cut- 
off of  light  in  about  one-half  the  rota- 
tion required  before,  allowing  the  blade 
to  be  trimmed  that  much  smaller. 

Old  Motiograph  Shutter 

A  shutter  of  such  dimensions  could 
not  be  put  inside  of  a  picture  machine; 
but  Motiograph  years  ago  used  a  shutter 
in    a    small    head    that    was    effectively 
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Cyrt£4e4/lfa/l<7      A    NEW     SERIES  OF     G-E     COPPER     OXIDE 
RECTIFIERS     FOR    MOTION    PICTURE    PROJECTION    SERVICE 

Many  refinements  and  improvements  have  been  incorporated  ********************************** 

in    this    new    line    of   G-E    Copper    Oxide    Rectifiers   for   projection  Section    A-51,  Appliance  and  Merchandise  Department 

rt              .            ..       »      .          :     ..      .            .                    .        ..         TL  General  Electric  Company,  Bridgeport,  Conn. 

service.  One  noteworthy  feature  is  the  two-piece  construction.  The  „  _  „ 

.,        .                                           .......                ......  Please    send    specifications    on    ihe    new    G-E    Copper 

copper  oxide  elements  are  assembled  in  the  base  with  the  blower  0xide  Recljfier  {or  Motion  Picture  Projection, 
system  and  control  relays.  The  top  section  contains  the  transformer 
assembly  and  central  control  panel.  Installation  is  greatly  facili- 
tated since  either  section  can  be  handled  by  one  man.  Address 

The  same  number  of  copper  oxide  elements  as  in  previous  mod- 

,                                                                              !•«                   J                                                   «•      •                             »                                     *,          ,  •**•**•*••••••*•••••••*•*•**•••••* 

els  assure  maximum  life  and  operating  efficiency.  A  new  method 
of  mounting  the  copper  oxide  stacks  eliminates  a  multiplicity  of 

connecting  wires  and  soldered  joints.  /(KJ 

Output  ratings  are  the  same  as  formerly:  a  40  to  50-ampere  unit 
for  the  6 — 7-mm.  Suprex  trim,  a  40  to  65-ampere  unit  for  use  with 

either  6— 7-mm.  or  6.5— 8-mm.  trim,  and  a  20  to  30-ampere,  50  to  GENERAL       ELECTRIC 

55- volt  unit  for  low-intensity  lamps.   By  connecting  a  pair  of  G-E  ATITOMnTTVF   PRnniTPTC 

Rectifiers  in  series,  a  spot  light  can  easily  be  operated.  For  detailed  AU  l  ^^^ 1 1  v  *   rKUL,UL1  & 

specifications  on  this  new  G-E  Copper  Oxide  Rectifier,  just  mail  mU*»S^'ES£%JSS^ 

the  coupon  today.  Bridgeport,  conn. 
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VERSATILITY 


UNUSUAL  and  special  though  it  is  in  its 
characteristics,  Super  X  fills  every  require- 
ment of  general  cinematography.  Proof? 
It  is  used  throughout  features  and  shorts 
made  under  every  possible  condition.  In 
Super  X,  specialization  has  surprisingly 
led  to  supreme  versatility.  Eastman 
Kodak  Company,  Rochester,  N.  Y.  (J.  E. 
Brulatour,  Inc.,  Distributors,  Fort  Lee, 
New  York,  Chicago,  Hollywood.) 


EASTMAN  SUPER  X 

PANCHROMATIC    NEGATIVE 


January  1937 


INTERNATIONAL     PROJECTIONIST 


11 


larger  than  other  shutters  of  that  time. 
This  was  called  the  truncated  cone 
-shutter,  shown  in  Fig.  5,  the  view  being 
from  the  top  looking  down  which  is  the 
cross  section  through  the  center  of  the 
blades.  AB  represents  the  aperture,  AD 
and  BE  the  light  beam  on  the  way  to 
the  lens,  and  C  is  the  shutter  shaft. 
Although  the  drawing  does  not  show 
it,  the  shutter  looks  like  a  truncated 
cone,  that  is,  a  cone  which  has  the  point 
cut  off.  The  distance  taken  up  in  a 
transverse  direction  across  the  head  is 
represented  by  the  line  F  at  the  lower 
part  of  the  drawing.  Line  G  shows  what 
the  dimensions  would  have  to  be  if  the 
shutter  had  been  made  in  the  conven- 
tional manner  and  to  produce  the  same 
results.  It  allows  quite  a  saving  in 
space. 

Figure  6  represents  the  shutter  as 
viewed  from  the  lamphouse.  but  with 
the  head  having  been  removed,  and  the 
aperture  indicated  by  the  dotted  oblong 
CDEF.  The  aperture  hole  in  these  draw- 
ings is  11/16  by  15/16  of  an  inch,  which 
we  used  in  the  silent  days.  The  edges 
of  the  blade  do  not  diverge  at  so  great 
an  angle.  The  edges  are  not  radial 
but  are  more  nearly  parallel  to  the 
edges  of  the  aperture.  We  also  see  that 
this  shutter  approaches  a  cylinder,  in 
which  case  the  edges  of  the  blades  would 
be  parallel,  and  is  the  construction 
that  Motiograph  finally  adopted  in  re- 
cent years. 

The  heavy  lines  A  to  B  are  the  other 
blade,  and  cannot  be  seen  very  well 
because  the  blade  is  going  in  a  direction 
straight  away  from  us,  seemingly  into 
the  paper.    This  is  part  HI  in  Fig.  5. 

Because  the  edges  of  the  shutter  are 
more  nearly  parallel  to  the  edges  of  the 
aperture  hole  than  they  are  in  the  or- 
dinary type  shutter,  the  blade  enters  the 
light  at  D  in  Fig.  6  at  almost  the  same 
time  that  it  has  entered  the  light  at  C, 
and  a  similar  condition  exists  at  the 
upper  corners.  Dotted  line  H  shows  the 
angle  of  the  edge  of  the  Motiograph 
blade  at  the  moment  of  entering  the 
light ;  while  /  shows  the  angle  that  would 
obtain  with  the  ordinary  inside  shutter 
having  the  same  effective  diameter  but 
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taking  up  more  space  in  the  head.  Here 
we  have  a  condition  where  the  distance 
traveled  by  the  shutter  to  cut  off  the 
light  is  practically  the  distance  from 
D  to  E,  which  is  only  a  trifle  over  one- 
half  as  far  as  was  the  case  with  the 
Edison  shutter;  consequently  the  blades 
can  be  made  narrower. 

Not  satisfied  with  this,  Motiograph 
went  a  step  further  and  fitted  a  second 
shutter  of  the  same  type  immediately 
in  front  of  the  first  one,  but  revolving 
in  the  opposite  direction.  The  first 
shutter  traveled  in  an  upward  direction 
and  entered  the  light  at  CD.  At  the 
same  moment  the  second  shutter  entered 
the  beam  at  EF,  and  was  moving  in  a 
downward  direction.  The  result  was 
that  the  light  was  completely  cut  off 
when  they  met  at  the  exact  center  of  the 
aperture.  This  means  that  the  time,  or 
the  distance  through  which  the  blade 
had  to  travel  to  affect  complete  cut-off 
of  the  light,  was  reduced  by  one-half. 
A  similar  saving  occurred  as  the  shutters 
left  the  light,  and  thus  made  quite  an 
efficient  device,  comparatively  speaking. 

A  further  advantage  here  was  the  fact 


FIGURE  6 

that  the  shutter  did  not  move  up  and 
down  when  the  picture  was  framed,  but 
rotated  in  the  one  position  regardless  of 
where  the  framing  carriage  was.  The 
Edengraph  also  had  this  feature, 
although  the  shutter  was  only  of  the 
ordinary  two-blade  variety,  but  it  was 
larger  than  the  Edison  shutter. 
(TO   BE   CONCLUDED) 


THE  EFFECT  OF  ELECTRIC  SHOCK 
UPON  THE  HEART 

By  L.  P.  FERRIS 

MEMBER,    TECHNICAL    STAFF,    BELL    TELEPHONE    LABORATORIES 


EXPERIMENTAL  investigations  of 
the  effects  of  electric  shock  on  liv- 
ing things  long  antedate  all  commercial 
uses  of  electricity,  but  this  work  of  the 
early  experimenters  left  much  to  be  de- 
sired, particularly  in  defining  the  limits 
of  shock  which  are  dangerous  to  man. 
As  a  basis  for  the  development  of  pro- 
tective measures  and  practices,  such 
knowledge  is  obviously  important.  To 
obtain  some  of  the  needed  data  a  joint 
investigation  by  the  Department  of 
Physiology  of  Columbia  University  and 
the  American  Telephone  and  Telegraph 
Company  was  initiated  in  1927  and  has 
since  been  continued  with  the  help  of 
Bell  Telephone  Laboratories.* 

In  seeking  a  value  of  current  which 
if  exceeded  would  be  dangerous  to  man, 
it  is  important  to  consider  for  different 
practical  conditions  the  effects  which 
are  brought  about  as  the  current  is  in- 
creased. The  threshold  of  sensation  is 
leached  at  about  one  milliampere  for  a 


-5±IN.- 


FIGURE  5 


*Drs.  H.  B.  Williams  and  B.  G.  King  of 
Columbia  University  have  cooperated  through- 
out this  investigation  with  P.  W.  Spence  of  the 
Bell  Laboratories  and  the  author.  The  experi- 
mental work  has  been  for  the  most  part  con- 
ducted in  the  Physiology  Laboratories  at  the 
Medical  Center  by  Mr.  Spence,  Dr.  King  and 
assistants.  Mr  M.  E.  Strieby  of  Bell  Labora- 
tories participated  in  the  early  part  of  the 
investigation. 


frequency  of  60  cycles.  Other  investi- 
gators have  found  that  with  15  milli- 
amperes  from  hand  to  hand  a  subject 
is  unable  to  release  himself.  Any  cur- 
rents which  prevent  voluntary  control 
of  the  muscles  are  dangerous  because 
their  pathway  might  include  the  respira- 
tory muscles   and   stop   breathing. 

No  serious  or  permanent  after-effects 
are  likely  merely  from  the  cessation  of 
respiration,  provided  it  is  not  continued 
beyond  the  point  where  the  victim  can 
be  resuscitated  by  artificial  respiration. 
Currents  somewhat  greater  than  those 
just  necessary  to  stop  breathing  may  de- 
range heart  action  and  cause  fatalities 
even  though  the  duration  of  such  shocks 
is  but  a  few  seconds  or  less,  far  too 
short  to  be  important  from  the  stand- 
point of  interruption  of  respiration,  and 
obviously  too  short  to  give  any  oppor- 
tunity for  rescue  before  the  end  of  the 
shock. 

Effect  of  Ventricular  Fibrillation 
Death  in  these  cases  is  brought  about 
by  ventricular  fibrillation,  in  which  con- 
dition the  ventricular  muscle  fibers  of 
the  heart  contract  in  an  uncoordinated 
manner,  twitching  and  quivering,  in  con- 
trast to  their  normal  coordinated  rhyth- 
( Continued  on  page  32) 
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IMPROVE  G.  E.  COPPER-OXIDE 
UNITS:  DATA  ON  USE,  INSTALLA- 
TION AND  MAINTENANCE 

By  C.  E.  HAMANN 

COMMERCIAL    ENGINEER,    GENERAL    ELECTRIC    COMPANY 


G-E  copper-oxide  rectifiers  for 
projection  service  are  now  avail- 
able in  several  new  models,  em- 
bodying the  same  principles  of  recti- 
fication used  in  the  older  models  to 
which  a  number  of  refinements  and  im- 
provements have  been  added.  The  same 
output  ratings  have  been  maintained 
in  the  new  line:  a  40-  to  50-am- 
pere  unit  for  the  6 — 7-mm.  Suprex  trim; 
a  40-  to  65-ampere  unit  suitable  for  use 
with  either  the  6 — 7-mm.  or  the  6.5 — 8- 
mm.  Suprex  trim,  and  a  20-  to  30-am- 
pere,  50-  to  55-volt  unit  for  low-intensity 
lamps. 

Stock  models  are  to  be  designed  for 
operation  on  230-volt,  60-cycle,  3-phase, 
a-c.  supply.  Other  a-c.  voltages  and  fre- 
quencies in  either  2-  or  3-phase  can  be 
supplied  on  order.  Two-phase  rectifiers 
differ  only  in  the  transformer  construc- 
tion. A  two-unit,  Scott-connected  trans- 
former is  used,  which  changes  the  2- 
phase  to  3-phase,  so  that  the  d-c.  char- 
acteristics are  identical  with  those  of 
the  standard  3-phase  rectifier  and  the 
same  smooth  d-c.  output  is  obtained. 

One  noteworthy  feature  of  the  new 
line  is  the  two-piece  construction.  The 
c.-o.  elements  are  assembled  in  the  base 
section  together  with  the  blower  system 
and  the  control  relays.  A  separate  top 
section  contains  the  transformer  assem- 
bly and  control  panel.  Either  section 
can  be  easily  handled  by  one  man. 

Same   Number    of   Elements 

The  new  models  retain  the  same  num- 
ber of  c.-o.  elements  for  the  respective 
ratings    as    the    previous    models,    thus 


assuring  maximum  life  and  operating 
efficiency.  A  new  method  of  mounting 
the  c.-o.  unit  has  been  developed  (Fig. 
2).  The  individual  stacks  or  units  are 
supported  at  each  end  by  a  heavy  steel 
bracket  or  hanger.  These  hangers  are 
so  arranged  that  they  form  the  elec- 
trical connections  to  the  stacks.  The 
stacks  are  interconnected  by  heavy  cop- 
per bus  bars  bolted  to  the  hangers, 
eliminating  a  multiplicity  of  connecting 
wires  and  soldered  joints  used  in  the  con- 
ventional method  of  assembly. 

Each  transformer  unit  has  the  pri- 
mary tapped  for  250,  230,  210  and  190 
volts,  providing  ample  adjustment  for 
practically  any  line-voltage  condition 
that  might  be  encountered.  Secondary 
taps  permit  adjustment  of  the  d-c  volts 
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FIGURE  3 
Output    regulation    curves    for    each    of 
the     8     adjustment     steps     of     the     65- 
ampere  rectifier 

and  amperes  in  eight  steps.  Fig.  3 
shows  the  output  regulation  for  each  of 
the  8  steps  on  the  65-ampere  unit.  Both 
primary  and  secondary  taps  are  on  a 
conveniently  located  control  panel  in 
the  top  section  and  are  clearly  marked 
for  identification.  Tap  connections  are 
made  by  copper  straps'  instead  of  flexi- 
ble wire  leads,  thus  eliminating  another 
possible   source   of   trouble. 

Directions    for   Installation 

The  rectifiers  may  be  installed  in  any 
convenient  location.  Cool  and  quiet  in 
operation,  many  theatres  prefer  to  locate 
the  rectifiers  in  the  projection  room. 
This  reduces  the  amount  of  wiring  to 
a  minimum.  However,  a  simple  remote 
control  system  gives  the  projectionist 
finger-tip  control,  even  though  the  recti- 
fiers may  be  located  at  some  remote 
point. 


FIGURE  2 
Showing  bottom  section  of 
rectifier  with  front  cover 
removed.  One  copper-oxide 
stack  partly  removed  to 
show    method    of    assembly 

Conduit  outlets  are  provided  on  both 
the  left  and  the  right  sides  of  the  cas- 
ing. Duplicate  terminals  will  be  found 
on  both  left  and  right  sides  of  the  ter- 
minal board  so  that  connections  to  the 
3-phase  a-c.  line  may  be  easily  made 
from  whichever  side  the  conduit  is  at- 
tached. Two  terminals  at  the  bottom 
of  the  board  are  for  the  110-volt,  single- 
phase  control  line.  The  d-c.  bines  to 
the  lamp  are  connected  directly  to  the 
+  and  — ■  terminals  on  the  copper  oxide 
unit  assembly. 

The  general  scheme  for  the  external 
wiring  is  shown  in  Fig.  5.  The  wire 
sizes  given  in  the  table  should  be  main- 
tained to  prevent  excessive  drop  in  volt- 
age and  consequent  power  loss.  The 
internal  wiring  diagram  of  the  rectifier 
is  shown  above  in  Fig.  6. 

Control  of  the  rectifier  is  merely  a 
matter  of  opening  or  closing  the  110- 
volt  a-c.  control  circuit.  This,  in  turn, 
starts  the  blower  motor  and  closes  the 
relays,  automatically  connecting  the  3- 
phase  line  to  the  transformer. 

The  rectifier  should  be  connected  di- 
rectly to  the  arc  and  the  pedestal  switch 
wired  up  to  operate  the  control  circuit. 
This  insures  that  the  rectifier  is  shut 
down  when  the  lamp  is  not  running,  re- 
sulting in  maximum  operating  economy. 
Also,  the  projectionist  follows  the  cus- 
tomary sequence  of  operations  in  start- 
ing up  and  shutting  down  his  lamps  and, 
therefore,  having  no  new  operations  to 
confuse  or  distract  him. 

The    rectifiers    require    no    time    for 
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Overall   efficiency   of   88F   rectifier 
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Let's  take  a  look  at  the  heart 
of  any  projector . . . 


MOTIOGRAPH'S 

WEB-BACK  STAR   GEAR 

Let's  not  talk  about  the  grief  star  gears  cause  pro- 
jectionists .  .  .  instead  let's  talk  about  what  Mono- 
graph does  to  make  its  star  gear  "grief-proof!" 

See  for  yourself  ...  at  a  glance  you  can  tell  that  the 
web-back  feature  of  Motiograph's  greatly  increases 
the  strength  of  the  star  and  absolutely  prevents 
springing  of  the  radii.  Besides,  the  most  rigid  inspec- 
tion controls  each  step  of  production  from  the  rough- 
ing-in  stage  to  the  final  scientific  hardening  and 
micrometer  grinding.  The  slightest  flaw  at  any  stage 
is  sufficient  cause  for  rejection  .  .  .  each  star  must 
be  perfect  .  .  .  and  each  one  is!  And  that  holds  good 
for  every  part  that  enters  into  the  entire  projector. 


MOTIOGRAPH,  INC.  4431  W.  LAKE  STREET,  CHICAGO,  ILLINOIS 


THE    WORLD'S    FINEST    PROJECTOR    DESIGNED    FOR    ALL    STANDARD    SOUND    EQUIPMENT 


MOTIOGRAPH     DISTRIBUTORS     SPAN     THE     NATION 
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says 


owner  0/250 


.seat  theatre 


They  are  just  as  sound -conscious  as  the  pa- 
trons of  the  largest  houses— and  therefore  they 
demand  sound  that  only  RCA  Photophone, 
with  the  famous  Rotary  Stabilizer,  can  pro- 
duce. So  that's  why  I'm  strong  for  RCA  Photo- 
phone—they  first  developed  the  Rotary  Stabi- 
lizer, and  you  get  it  with  all  their  equipment. 


This  superior  equipment, offering  you 
many  PROOFS  OF  ITS  SUPERIORITY,  is 
available  to  all  theatres  —  large  and 
small — at  very  low  cost!  Find  out  de- 
tails today.  Write  us  for  information. 


RCA  presents  the  Metropolitan  Opera 
every  Saturday  afternoon.  And  "Magic 
Key  of  RCA"  every  Sunday,  2  to  3  P.  M., 
E.  S.  T.  Both  on  NBC  Blue  Network. 


RCA  Photophone  Rotary  Stabilizer 
Soundhead. Note  constant-speed  and 
take-up  sprockets,  for  smooth  mo- 
tion and  High  Fidelity  reproduction. 


RCA  Photophone  adds  final 
link  to  chain  of  perfect 
sound  reproduction.. .New 
RCA  Cellular  Speakers! 

These  new  speakers,  recent  de- 
velopment of  RCA  sound  engi- 
neers, are  the  latest  contribution 
to  the  realistic  sound  reproduc- 
tion of  Photophone  equipment. 
They  provide  the  following  out- 
standing advantages: 

1  They  are  the  first  speakers  to  dis- 
tribute aJl  the  higher  frequencies 
evenly  throughout  a  theatre. 

O  They  have  tremendous  power- 
handling  capacity. 

O  They  provide  undistorted  repro- 
duction  of  all  notes  —  lowest  to 
highest. 

^T  They  require  less  room  backstage. 
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FIGURE   5 

Installation 

diagram,    for 

Type  88F 

rectifier 


starting.    Power  is  available  at  the  lamp 
the  instant  the  control  switch  is  closed. 

Adjustments  Few  and  Simple 

On  this  type  of  rectifier,  the  adjust- 
ments are  few  and  exceedingly  simple. 
The  primary  taps  on  the  control  panel 
should  be  set  to  correspond  with  the 
a-c.  line  voltage  available.  The  second- 
ary taps  are  arranged  in  semi-circular 
form  with  arrows  to  show  the  direction 
for  increasing  the  output. 

When  adjusting  the  d-c.  output,  use 
a  reliable  d-c.  ammeter  connected  in 
the  arc  circuit.  This  is  important,  as 
the  ammeter  on  the  projection  lamp  may 
read  low  (due  to  its  close  proximity 
to  the  large  magnet  which  is  generally 
used  for  steadying  the  arc  flame.)  Units 
are  shipped  from  the  factory  with  con- 
nections made  to  the  lowest  tap.  The 
initial  test  should  be  made  on  the  lowest 
setting  and  after  the  output  has  been 
determined,  it  may  be  raised  step  by 
step  until  the  desired  output  has  been 
obtained. 

The  maximum  rated  current  output, 
as  indicated  on  the  rectifier  nameplate, 
must  not  be  exceeded. 

Maintenance  Requisites 

G-E  c.-o.  rectifiers  are  conservatively 
designed  and  should  have  unlimited  life 
if  properly  operated  and  not  overloaded 
or  otherwise  abused.  In  the  new  models, 
each  individual  section  of  the  c.-o.  unit 
is  separately  fused  so  that  if  any  of 
the  sections  are  accidentally  short-cir- 
cuited, or  damaged  in  any  way,  the 
other  sections  will  not  be  affected  and 
the  rectifier  will  continue  to  operate 
without  any  interruption  in  service.  The 
blower  motor  is  equipped  with  ball  bear- 
ings, factory-lubricated  and  capable  of 
operating  continuously  for  many  years 
without   attention. 

The  overall  efficiency  of  this  rectifier 
is  shown  in  Fig.  4.  It  should  be  kept 
in  mind  that  this  represents  the  actual 
power  delivered  to  the  lamp  as  com- 
pared with  the  total  power  taken  from 
the  a-c.  mains,  and  includes  the  power 
consumed  by  the  blower  motor  and  the 
control  relays. 


FIGURE  6 

Internal 

wiring   of 

Type  88F 

rectifier 


These  rectifiers  are  conservatively 
rated  and  will  safely  carry  the  high 
initial  current  necessary  for  striking  the 
arc.  However,  they  must  not  be  ad- 
justed for  a  continuous  output  in  excess 
of  the  nameplate  rating.  The  normal 
operating  current  of  the  6 — 7-mm. 
Suprex  trim  is  40  to  50  amperes,  and 
50  to  65  amperes  for  the  6.5 — 8-mm. 
trim.  The  rectifiers  must  be  adjusted 
so  that  the  arc  current  is  maintained 
within  these  limits.  If  the  arc  current 
is  too  low  the  positive  crater  will  burn 
shallow  and  the  light  will  be  poor  and 
not  uniform  in  color. 

Excessive    Current    Harmful 

On  the  other  hand,  if  the  arc  current 
is  in  excess  of  the  limits  shown  for  the 
respective  sizes  of  carbons,  the  crater 
will  burn  too  deeply,  resulting  in  an 
unsteady,  wavering  light  of  much  poorer 
quality  than  that  obtained  at  normal  cur- 
rents. Maximum  screen  light  is  obtained 
when  the  arc  is  operated  near  the  upper 
limit  of  the  current  range.  It  is  a  mis- 
take, however,  to  operate  at  a  point 
where  the  screen  light  is  excessive,  as 
it  tends  to  emphasize  any  defects  or 
scratches  in  the  film  as  well  as  irregu- 
larities in  the  projection  equipment. 
Furthermore,  carbon  consumption  is 
practically  doubled  between  the  low  and 
high  limits  of  the  current  range. 

Obviously,  the  most  economical  point 
to  operate  is  near  the  low  current  limit, 
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FIGURE  7 

Series   connection   of   two   35-volt   recti- 
fiers for  operating  50-   to  75-volt  spot- 
light 

although  maximum  light  is  obtained 
near  the  upper  limit  of  air  current.  The 
answer  is  to  select  a  point  where  screen 
illumination  is  satisfactory  without  being 
too  intense  and,  in  this  way,  keep  cur- 
rent cost  and  carbon  consumption  to  a 
minimum. 

Most  spot  lights  are  designed  to 
operate  from  a  70-  to  80-volt  d.c.  with 
ballast  rheostats  to  drop  the  voltage  to 
50  to  55  volts.  With  a  pair  of  G-E 
rectifiers,  it  is  possible  to  obtain  the 
necessary  voltage  for  operating  a  spot 
by  merely  connecting  the  output  of  the 
two  rectifiers  in  series.  Fig.  7  shows 
a  simple  switching  arrangement  for 
accomplishing  this. 


U.  OF  F.  PROJECTION  SHORT  COURSE:  ITS  ORGAN- 

IZATION,  CONDUCT  AND  FINE  RESULTS 

By  JOSEPH  A.  CAMPBELL 

MEMBER,  LOCAL   UNION   316,   MIAMI,   FLORIDA 

The  Short  Course  in  Projection  offered  recently  at  the  University  of  Florida,  Extension 
Division,  exclusively  for  I.  A.  members  was  described  briefly  herein  last  month.  This 
description  failed  utterly  to  convey  the  full  import  of  these  novel  training  sessions, 
not  only  to  Florida  projectionists  but  to  the  craft  at  large.  Nor  did  it  convey  any 
idea  of  the  furor  created  by  this  idea  among  Southern  projectionists,  from  among 
whose  ranks  repercussions  stemming  from  the  Course  still  are  being  felt. 

To  minimize  the  importance  of  this  Course,  and  to  withhold  details  of  its 
organization,  conduct  and  gratifying  results  would  be  to  render  the  craft  a  dis- 
service; thus  I.  P.  presents  in  the  appended  article  the  report  of  an  active  partici- 
pant in  the  development  and  execution  of  the  plan. — Editor. 


WHEN  Dean  C.  Riley,  of  the  Gen- 
eral Extension  Division,  Univ.  of 
Florida,  recently  offered  the  locals  of 
our  State  a  short  course  in  projection, 
I.  A.  men  were  shocked  right  out  of 
their  sensibilities.  Something  just  had 
to  be  wrong,  the  general  opinion  being 
that  the  University  was  attempting  to 
get  I.  A.  endorsement  for  a  school  to 
create  more  projectionists! 

The  Dean  was  equally  shocked  when 
he  learned  of  the  indifference  shown  the 
idea  and  the  difficulties  encountered  by 
his  field  agent.  Undaunted,  he  persisted 
in  his  efforts  and  invited  each  Local  to 
send  a  representative  to  discuss  organ- 
ization of  the  School,  its  conduct  and 
the  equipment  and  facilities  needed. 
The  delegates  assembled  on  Nov.  14  at 
Camp  Roosevelt,  Fla.,  site  of  the  much- 
discussed  Cross-State  Canal. 


Dean  Riley's  opening  address  was  a 
successful  attempt  to  win  over  the  dele- 
gates to  his  idea:  he  explained  the  pur- 
pose of  the  plan,  which  offered  an  oppor- 
tunity for  study  to  a  group  of  men 
already  employed  but  who  for  various 
reasons  had  been  denied  the  privilege 
of  higher  education.  He  stressed  his 
disapproval  of  the  idea  of  training  new 
workers  to  further  burden  an  already 
overcrowded  field,  and  expected  that  his 
ideas  would  be  regarded  as  radical. 
However,  this  might  be,  he  continued, 
state  universities  are  financed  by  all  the 
people,  workers  included,  and  their 
facilities  should  be  extended  to  all,  its 
doors  closed  to  none.  Was  his  plan  an 
experiment?  Certainly;  which  was  pre- 
cisely why  he  was  determined  to  see  it 
through. 

The    Dean    concluded    by    suggesting 
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tli  at  the  delegates  elect  a  chairman  who 
would  be  placed  on  the  University  pay- 
roll at  his  customary  weekly  salary!  We 
were  informed  that  the  resources  of  the 
University  were  ours.  What  did  we 
want?  Did  we  want  theoretical  or 
practical  instruction?  Did  we  want 
University  instructors? — although  Dean 
Riley  opined  that  men  in  our  own  field 
naturally  would  serve  the  purpose  bet- 
ter. We  agreed;  but  just  how  to  go 
about  getting  these  "men  in  our  own 
field"?      How    could    manufacturers    be 


SOUND  PICTURES 
IN  1937 

By  EDWIN  HARTLEY 
Manager,  RCA  Photophone 

SOUND,  both  in  the  studio  and  in 
the  theatre,  will  come  in  for  an 
increasing  amount  of  attention  during 
the  coming  year.  In  1936,  important 
advances  in  sound  recording  tech- 
nique, as  exemplified  in  the  ultra- 
violet and  push-pull  recording  proc- 
esses, bridged  the  gap  from  the  great 
engineering  laboratories  to  the  re- 
cording studios  of  the  major  picture 
companies.  The  year  1937  will  wit- 
ness the  fruition  of  the  efforts  of  the 
research  and  development  engineers  in 
the  vastly  improved  sound  recording 
which  will  emanate  from  these  studios. 

There  is  every  indication  that  the 
motion  picture  studios  will  cooperate 
in  establishing  uniform  recording 
standards  in  keeping  with  the  new  and 
improved    sound    technique. 

It  has  already  been  demonstrated 
that  good  sound  makes  for  good  box- 
office  returns.  Theatre  owners  and 
managers  who  have  not  already  done 
so  must  therefore  prepare  to  re-create 
this  vastly  improved  sound  in  their 
theatres.  More  than  ten  years  of 
sound-movies  have  educated  audiences 
to  recognize  the  difference  between 
good  and  bad  sound. 

The  advent  of  the  improved  sound 
pictures  in  the  coming  year  will  serve 
to  emphasize  the  shortcomings  of 
obsolete  equipment  and  accentuate  the 
capabilities  of  the  modern  systems 
which  have  been  designed  to  get  the 
most  out  of  the  sound  track.  The  new 
sound  will  require  greater  power  to 
handle  climatic  moments  without  dis- 
tortion, and  noise-free  amplifier  sys- 
tems of  recent  design. 

The  year  1936  witnessed  another 
great  technical  contribution  to  real- 
istic theatre  sound  with  the  introduc- 
tion of  the  cellular  type,  directional 
loudspeakers  which  distribute  the 
entire  range  of  sound  uniformly  to 
every  section  of  the  theatre.  Thus 
the  ideal  theatre  installation  must  in- 
clude the  standard  rotary  stabilizer 
soundhead  for  constant  film  motion, 
high  fidelity  amplifiers  of  sufficient 
power,  and  the  new  directional  loud- 
speakers. 


contacted  and  convinced  of  the  real  pur- 
pose and  value  of  the  course? 

Manufacturers'  Splendid  Aid 

The  response  to  the  invitation  was 
most  heartening,  the  only  question  posed 
being:  "Is  the  course  endorsed  by  the 
I,  A.?"  When  the  first  session  opened 
there  was  more  than  $12,000  worth  of 
new  equipment  on  hand.  The  manufac- 
turers who  cooperated  can  not  be  praised 
too  much,  and  without  their  aid  the 
course  surely  would  have  been  a  failure. 
Their  spirit  was  excellent:  not  one  word 
oi  criticism  anent  competitive  equipment 
was  heard,  and  those  present  acted  as 
real  instructors,  not  salesmen. 

One  incident  made  a  distinctly  favor- 
able impression  on  all  participants. 
Harry  Strong  having  been  taken  ill  on 
his  way  to  the  school,  Messrs.  J.  E. 
McAuley  and  Karl  Brenkert,  competitors 
of  Strong,  assembled  the  latter's  lamp 
and  did  everything  possible  to  give  as 
clear  instructions  of  his  product  as  they 
did  of  their  own. 

Classes  were  scheduled  daily  from  10 
a.m.  until  noon,  and  from  1:30  until 
5:30  p.m.  Thirty  I.  A.  members  were 
in  attendance,  with  Robert  Gavin  as 
chairman.  Dean  Riley  opened  the  course 
and  made  a  deep  impression  by  his 
obviously  sincere  wish  that  the  sessions 
be  crowned  with  success.  A  brief  resume 
of  the  manner  in  which  the  classes  were 
conducted  should   prove  of  interest. 

P.  A.  King,  district  representative  for 
National  Carbon  Co.,  started  proceedings 
with  a  lecture  on  carbons,  their  manu- 
facture and  use.  He  used  two-reel 
sound  film  and  many  slides.  Question- 
ing by  the  class  was  encouraged,  and 
every  point  raised  was  discussed  in  de- 
tail. Characteristics  of  many  types  of 
carbons  were  covered,  and  a  handbook 
was  distributed. 

In  the  afternoon  J.  E.  McAuley,  presi- 
dent of  the  company  bearing  his  name, 
spoke  for  four  hours  on  lamp  construc- 
tion, projection  optics — lenses,  con- 
densers, and  reflectors — and  the  many 
types  of  carbon  combinations,  their  uses 
and  relative  efficiencies.  His  lecture 
gave  the  class  a  marvelous  insight  into 
projection  optics.  The  latest  Peerless 
Magnarc  lamp  was  displyed. 

Charles  Kaufman,  of  Erpi  opened  the 
second  class  day  with  a  comprehensive 
lecture  on  sound  recording  and  repro- 
duction, and  cited  the  value  of  recent 
improvements  to  the  projectionist.  Later 
in  the  day  he  covered  various  types  of 
sound  heads,  amplifiers  and  speakers. 
Questions  by  the  class  developed  more 
fully  many  of  the  points  made.  Many 
illustrations  were  used  in  the  talk.  Mr. 
R.  E.  Ward  discussed  and  demonstrated 
various  Weston  meters,  a  full  line  of 
which  was  placed  at  the  disposal  of  the 
class. 

Karl  Brenkert  displayed  the  latest  type 


Brenkert  Enarc  and  gave  a  splendid  lec- 
ture on  high-intensity  arc  lamps,  their 
construction  and  operation.  He  discussed 
in  detail  the  theory  of  the  Suprex  arc, 
its  action  and  means  for  proper  con- 
trol. He  discussed  also  points  relating 
to  optics  not  previously  covered,  touch- 
ing upon  the  speed  of  lenses  and  the 
importance  of  correct  lenses  for  the  dif- 
ferent types  of  light  sources. 

The  third  day  was  devoted  largely  to 
(Continued  on  page  30) 


SOUND  PICTURES 
in  1937 

By   C.    W.   BUNN 
Electrical  Research  Products 

SOUND  production  practice  has 
undergone  radical  changes  during 
1936.  Re-recording  has  been  vastly 
simplified  through  the  adoption  of 
machines  designed  specifically  for 
this  highly  specialized  function.  Mod- 
ern printing  practice  calls  for  special 
"pre-equalizing"  to  compensate  for 
the  losses  of  the  higher  frequencies 
normally  experienced  in  transferring 
the  negative  sound  image  to  the  re- 
lease print. 

As  a  result  of  these  and  similar 
changes  the  release  print  frequency 
range  has  been  greatly  extended  with 
a  marked  potential  increase  in  both 
naturalness  and  "presence"  or  the 
illusion  of  sound  depth.  But  prob- 
ably the  most  important  and  spec- 
tacular change  brought  about  in  1936 
has  been  the  marked  increase  in  the 
use  of  dramatic  sound  effects.  Earth- 
quake scenes,  violent  explosions, 
crashing  buildings  and  similar 
massive  sound  values  have  all  been 
made  commercially  possible  this  year 
by  virtue  of  modifications  in  the  speed 
of  noise  reduction  unit  operation, 
changes  in  the  geometry  of  the  light 
valve  "slit"  and  refinements  in  film 
processing. 

Box-office  records  show  definitely 
that  where  reproduction  standards 
have  kept  pace  with  advanced  release 
print  values,  increased  revenues  have 
far  more  than  compensated  the  indus- 
try for  its  enterprise. 

Reproducer  sets  have  been  refined 
until  they  challenge  the  finest  of 
Hollywood's  recording  machines. 
Amplifiers  are  available  that  not  only 
transmit  the  complete  audible  spec- 
trum but  that  are  capable  of  deliver- 
ing sound  energy  equalling  the  orig- 
inal in  intensity.  And  in  the  new 
W.  E.  di-phonic  loudspeaker  a  radiat- 
ing mechanism  is  found  that,  within 
the  limits  of  a  monaural  sound  sys- 
tem, approaches  the  ultimate. 

The  exhibitor  has  been  entirely 
justified  in  his  exacting  demands  of 
Hollywood  but  this  interest  in  the 
production  phases  of  the  business 
should  not  be  permitted  to  obscure 
the  possibilities  of  increased  revenue 
to  be  found  in  a  completely  modern- 
ized projection  room. 


COMMON   AND   UNCOMMON   TERMS 
IN    SOUND   PICTURE   WORK 


By  AARON  NADELL 


UNFAMILIAR  words  encountered 
in  studying  sound  reproduction 
may  prevent  an  understanding  of 
some  very  simple  development  or  design. 
Fortunately,  there  is  no  language  easier 
to  understand  than  electrical  language, 
most  of  the  units  and  terms  being  inter- 
related. The  language  did  not  grow  up 
by  itself,  but  was  skillfully  invented  and 
improved  in  a  long  series  of  internation- 
al conferences.  Many  of  the  words  of 
which  it  consists  were  carefully  chosen  to 
bear  a  simple  relationship  to  each  other. 
Those  relationships  were  determined  not 
only  for  clarity  but  for  ease  of  computa- 
tion. 

There  is  a  possible  source  of  confusion, 
encountered  on  rare  occasions,  owing  to 
the  fact  that  there  is  more  than  one  volt, 
more  than  one  ampere,  and  so  on.  The 
differences  are  due  to  disagreement  as  to 
just  which  system  of  nomenclature  and 
measurement  would  be  most  convenient. 
Thus,  the  international  volt  is  1.00043 
times  the  "absolute"  volt.  This  compli- 
cation is  mentioned  here  only  because 
the  reader  may  at  some  time  or  other  be 
misled  by  it,  if  he  does  not  know  it 
exists.  The  international  or  practical 
units  are  the  ones  with  which  the  projec- 
tionist is  primarily  concerned,  and  the 
ones  in  which  all  his  instruments  are 
calibrated.  These  are  the  units  dis- 
cussed herein. 

Electrical   Terms 

The  familiar  volt,  ampere,  etc.,  should 
be  thoroughly  understood  for  the  sake  of 
a  better  understanding  of  the  secondary 
terms  that  are  based  on  them. 

Ampere.  There  is  a  common  misun- 
derstanding about  the  ampere.  It  does 
not  represent  a  quantity  of  electricity. 
The  unit  of  electrical  quantity  is  the 
coulomb.  An  ampere  is  the  flow  of  one 
coulomb  per  second  past  a  given  point. 

The  coulomb  is  the  quantity  of  elec- 
tricity needed  to  perform  a  certain  meas- 
urable amount  of  electroplating,  in  a 
certain  standard  solution.  If  that  work 
is  done  in  a  second's  time,  the  flow  of 
current  in  the  solution  is  one  ampere.  If 
it  is  done  in  one-half  second  time,  the 
current  is  two  amperes.  If  the  same  work 
takes  a  minute,  the  current  is  l/60th 
ampere;  and  so  on. 

Similarly  in  a  wire:  if  ten  coulombs 


pass  in  one  second,  the  current  is  10 
amperes;  if  ten  coulombs  pass  in  one- 
ttiith  second,  the  current  is  100  amperes; 
and  so  on. 

Ohm.  One  ohm  is  the  resistance  of- 
fered to  the  flow  of  current  by  a  stand- 
ard resistor — a  column  of  mercury  of 
definite  length  and  cross-section,  at  a 
definite  temperature.  As  in  the  case  of 
the  ampere,  the  unit  chosen  is  based  on 
apparatus  that  can  be  built  easily  and 
accurately   in    a   simple   laboratory. 

Volt.  The  volt  is  the  unit  of  electrical 
p:essure,  and  such  pressure  can  be  cre- 
ated in  several  ways.  It  may  arise  out 
of  the  mutual  repulsion  which  electrons 
(all  being  negative),  have  for  each  other, 
or  from  the  attraction  between  electrons 
and  some  place  which  holds  less  than 
the  average  or  earth  charge  of  electrons, 
and  is  therefore  positive;  or  from  both 
causes.  Magnetic  force  suitably  applied 
also  creates  electrical  pressure,  which  in 
this  case  is  sometimes  called  electromo- 
tive force,  and  is  measured  in  volts  by 
its  effect  in  creating  a  measurable  current 
flow  through  a  known  resistance. 

To  simplify  the  calculations  of  Ohm's 
Law,  it  has  been  decided  that  one  volt 
shall  be  that  pressure  which  makes  one 
ampere  flow  through  one  ohm.  This  is 
one  example  of  the  intentional  and 
planned  simplicity  of  electrical  language. 
If  some  other  standard  had  been  chosen 
for  the  volt,  so  that  one  volt  would,  for 
example,  cause  two  amperes  to  flow 
through  an  ohm,  the  familiar  law  would 

E 
become  IR= — ;  and  still  other  standards 
2 

So-called  "common  terms"  used 
in  one^s  everyday  work  not  infre- 
quently become  so  common, 
sometimes  through  careless  appli- 
cation, as  to  lose  much  of  their 
original  meaning — that  is,  to  the 
user.  Also,  the  true  significance 
of  many  terms  and  their  relation 
to  others  has  entirely  escaped  the 
indifferent  student.  All  of  which 
warrants  the  occasional  restate- 
ment of  terms  and  their  mean- 
ings such  as  is  contained  in  the 
accompanying   article. 

[17] 


might  introduce  more  complicated  frac- 
tions. The  matter  has  actually  been 
made  as  easy  as  possible;  although  the 
different  values  of  volts,  ohms  and  so  on 
that  exist  and  are  encountered  occasion- 
ally are  based  on  the  conviction  of  some 
scientists  that  still  simpler  arrangements 
are  possible — not  for  Ohm's  Law,  but 
for  other  calculations  which  occur  in 
electrical  work. 

A  secondary  basis  for  the  volt  has 
been  found  in  the  Weston  or  standard 
cell,  a  battery  in  which  the  voltage  re- 
mains absolutely  constant  to  the  point 
of  complete  exhaustion.  The  interna- 
tional volt  is  sometimes  described  as  a 
definite  fraction  of  the  potential  differ- 
ence maintained  by  a  standard  cell. 

These  three  basic  units — volt,  coulomb 
and  ohm — are  the  foundation  on  which 
the  majority  of  other  electrical  terms 
are  based,  as  will  be  seen  subsequently. 

Henry.  When  current  through  a  choke 
coil  changes  in  value,  the  coil  behaves 
like  a  single-winding  transformer.  If 
the  current  falls  off,  an  electromotive 
force  is  generated  in  the  wire  that  adds 
to  the  original  voltage.  If  the  current 
increases  in  strength,  a  counter-electro- 
motive force  is  generated  in  opposition  to 
the  original  voltage.  Such  coils  are 
therefore  used  as  filters  in  amplifier 
circuits,  to  smooth  out  the  ripple  in  d.c. 
drawn  from  a  vacuum  tube  or  copper- 
cxide  rectifier.  Their  effectiveness  is 
called  their  inductance,  and  is  measured 
in  henries. 

Consider  a  coil  in  which  the  rate  of 
current  change  (not  the  rate  of  flow  but 
of  change  in  floiv)  is  one  ampere  per 
second.  Then  if  the  electromotive  force 
generated  in  that  coil  is  one  volt,  the 
inductance  is  one  henry.  If  the  induc- 
tively-generated voltage  is  only  l/1000th 
volt,  the  inductance  is  one  millihenry, 
and  so  on. 

Farad  and  Microfarad.  The  charge 
absorbed  by  a  condenser  depends  upon 
the  voltage  applied.  The  greater  the 
voltage,  the  greater  the  amount  of  elec- 
tricity that  will  be  forced  upon  the  plates 
— until  the  voltage  becomes  high  enough 
to  break  down  the  insulation.  Hence  the 
capacitance  of  a  condenser  cannot  be 
measured  by  the  amount  of  electricity 
it  will  absorb,  but  only  by  the  amount 
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it    will    absorb    at    some    given    voltage. 

When  one  volt  can  force  one  coulomb 
upon  the  plates,  the  capacitance  of  the 
condenser  is  one  farad. 

The  farad  is  the  unit  chosen  for 
convenience  in  calculation.  For  prac- 
tical purposes  it  is  much  too  large.  The 
condensers  used  by  the  projectionist  are 
rated  in  microfarads,  or  in  fractions  of 
a  microfarad.  The  capacitance  of  a  con- 
denser is  one  microfarad  when  one  volt 
of  pressure  will  force  one-millionth  of  a 
coulomb  upon  the  plates. 

Reactance.  Reactance,  like  resist- 
ance, is  measured  in  ohms.  Reactance 
does  not  exist  in  a  purely  d.c.  circuit. 
Direct  current  does  not  flow  at  all 
through  a  condenser,  and  on  the  other 
hand  is  not  affected  by  a  choke  coil 
(aside  from  the  ordinary  resistance  of- 
fered by  the  wire  of  the  coil),  as  long 
as  it  does  not  change  in  value.     Hence 

E 
the  value  of  any  d.c.  is  equal  to  — , 

R 
R  being  the  ordinary  resistance  of  the 
conductor.  But  a  choke  coil  tends,  by  gen- 
erating counter-electromotive  forces,  to 
hold  back  alternating  current.  Similarly 
a  condenser  limits  the  flow  of  a.c.  in  ac- 
cordance with  its  capacitance.  If  the 
vcltage  applied  to  either  unit  is  meas- 
ured, and  the  current  flowing  through 
the  unit  is  measured,  the  reactance  of  the 
unit   (its  effect  in  limiting  current  flow) 

E 
is  the  same  as  —  ohms. 
I 

The  coil  is  said  to  have  inductive  re- 
actance, and  the  capacitor  to  have  con- 
densive  reactance. 

Impedance.  An  a.c.  circuit  very  often 
contains  inductors,  condensers  and  re- 
sistors. The  net  effect  of  all  the  influ- 
ences that  limit  current  flow  in  an  a.c. 
circuit  is  called  the  impedance.  Meas- 
uring the  voltage  applied  to  the  entire 
circuit,  and  the  current  through  it,  will 

E 
give  the  impedance  as  — .     Impedance, 

I 
like  the  resistance  and  reactance  which 
go  to  constitute  it,  is  measured  in  ohms. 

In  practical  work  of  interest  to  the 
projectionist,  impedance  is  related  to  the 
frequency  of  the  alternating  cur- 
rent, and  in  matching  speakers  to  an 
amplifier,  etc.,  it  is  necessary  to  know 
not  only  the  impedance  of  each  unit  but 
the  frequency  at  which  the  impedance  is 
taken.  Straight  resistance  is  the  same 
at  all  frequencies,  but  reactance  (and 
therefore   impedance)    are  not. 

The  reactance  of  an  inductive  winding 
is  2-TrfL,  in  which  77  of  course  is  3.14159, 
L  is  the  inductance  of  the  coil  in  henries, 
and  f  is  the  frequency  of  the  current. 

1 

The  reactance  of  a  condenser  is , 

2^fC 


C  being  the  capacitance  in  farads.  For 
either,  the  reactance  will  be  different  at 
different  frequencies  —  higher  in  the 
case  of  the  coil  as  the  frequency  in- 
creases, and  higher  in  the  case  of  the 
condenser  as  the  frequency  declines. 

Projectionists  are  familiar  with  these 
facts,  even  when  the  formulas  for  them 
are  new.  They  know  that  a  choke  coil 
offers  the  greatest  opposition  to  high 
frequencies,  and  a  condenser  to  low  fre- 
quencies. But  since  reactance  varies 
with  frequency,  any  impedance  that  con- 
sists wholly  or  partly  of  reactance  must 
also  vary  with  frequency;  and  imped- 
ance ratings  of  sound  equipment  are 
meaningless  unless  the  frequency  on 
which  the  rating  is  based  is  known.  Four 
hundred,  eight  hundred  and  a  thousand 
cycles  are  the  frequencies  used  by  dif- 
ferent manufacturers  in  citing  the  im- 
pedance values  of  their  apparatus. 

Phase.  When  the  voltage  applied 
across  a  resistor  varies,  the  current 
through  that  resistor  varies  simultan- 
eously; but  the  same  is  not  true  of  in- 
ductors and  capacitors.  When  the  volt- 
age applied  across  a  choke  coil  is 
changed,  a  counter-electromotive  force 
is  generated  which  delays  the  corres- 
ponding change  in  current.  When  volt- 
age is  applied  across  a  condenser,  there 
is  an  immediate  flow  of  current  into  the 
plates — the  condenser  acting  momentar- 
ily as  a  short-circuit  across  the  voltage 
source. 

In  the  first   case  the  voltage  "leads" 


the  current;  in  the  second,  the  flow  of 
current  precedes  the  establishment  of  a 
potential  difference  across  the  condenser 
- — i.e.,  leads  the  voltage.  In  both  cases 
current  and  voltage  fail  to  keep  step, 
as  they  do  in  a  resistor,  but  are  out  of 
phase  with  each  other.  In  a  circuit  con- 
taining both  reactance  and  resistance, 
the  phase  difference,  or  "phase  angle", 
depends  on  the  relative  values  of  the 
inductors,  capacitors  and  resistors  in- 
volved. 

Watt.  The  watt  is  the  unit  of  work 
done,  in  a  d.c.  circuit,  by  one  ampere 
flowing  through  one  ohm.  If  the  ohm  is 
a  straight  resistance,  the  work  done  can 
be  measured  by  the  temperature  rise  of 
the  resistor.  From  the  foregoing  it  is 
obvious  that  one  watt  equals  one  ampere 
multiplied  by  one  volt,  which  is  the 
pressure  that  will  drive  one  ampere 
through  one  ohm. 

In  an  a.c.  circuit  one  watt  is  also  equal 
to  one  volt  times  one  ampere,  provided 
the  voltage  and  current  are  wholly  in 
phase.  If  they  are  out  of  phase,  the 
work  done  will  not  be  as  great  as  that 
in  a  d.c.  circuit  in  which  one  ampere  is 
driven  by  one  volt.  The  loss  of  work 
will  be  equivalent  to  the  extent  of  the 
phase  difference.  Hence,  it  is  not  pos- 
sible, in  an  a.c.  circuit,  to  measure  the 
wattage  (work  done)  by  multiplying  cur- 
rent and  voltage.  The  actual  work  is 
often  less  than  the  multiplication  indi- 
cates it  should  be. 

Power  Factor.    The  ratio  between  the 


16,258  Motion  Picture  Houses  Operating  in  U.  S. 

survey  shows.  Two  years  ago  there  were 
slightly  less  than  10  million  seats  avail- 
able. 

At  the  present  time,  sound-equipped 
theatres  total  17.915,  as  against  903 
silent  houses,  it  is  shown.  There  are 
]  693  sound  theatres  and  867  silent  thea- 
tres dark.  About  300  former  silent 
houses  are  now  occasionally  used  with 
portable  sound  equipment. 

Appended  hereto  is  the  result  of  the 
nation-wide  theatre  survey: 


There  were  16,258  theatres  in  opera- 
tion in  the  United  States,  as  of  Janu- 
ary 1  last,  an  increase  of  880  over  the 
previous  year,  according  to  a  survey  com- 
pleted recently  by  the  Film  Boards  of 
Trade.  This  latest  figure  compares  with 
14.750  active  theatres  as  of  January  1, 
1932. 

Theaties  now  operating  have  an  aggre- 
gate of  10.440.632  seats,  representing  an 
increase  of  341.712  within  one  year,  the 
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actual  work  done,  in  an  a.c.  circuit,  and 
the  figure  obtained  through  multiplying 
voltage  by  current,  is  the  power  factor. 
Hence,  a.c.  wattage  is  not  taken  as  volts 
times  amperes,  but  as  volts  times  am- 
peres times  power  factor.  When  voltage 
and  current  are  completely  in  phase,  the 
power  factor  is  1,  and  the  volt- ampere 
and  wattage  ratings  are  the  same.  The 
projectionist  will  sometimes  find  that  a.c. 
equipment  with  which  he  has  to  deal  is 
rated  in  volt-amperes  and  not  in  watts. 
For  some  purposes,  that  method  is  more 
convenient  and  practical. 

Magnetic    Terms 

Reluctance.  The  opposition  offered 
by  the  medium  to  the  flow  of  magnetic 
flux  (comparable  to  electrical  resist- 
ance), is  the  reluctance.  The  oersted  is 
the  reluctance  offered  by  one  cubic  cent- 
imeter of  air. 

Gilbert.  The  gilbert  is  the  unit  of 
magnetomotive  force  (magnetic  "volt- 
age" ) .  The  force  developed  by  an  elec- 
tro-magnet of  one  ampere-turn  of  wire 
is  1.257  gilberts. 

Line  of  Force,  Maxwell.  The  line 
of  force  (magnetic  "amperage")  is  the 
flux  that  exists  when  one  gilbert  operates 
through  a  reluctance  of  one  oersted. 
The  line  of  force  is  also  called  the  max- 
well. 

Unit  Pole.  If  two  equal  magnetic 
poles,  separated  in  air  by  a  distance  of 
one  centimeter,  attract  or  repel  each 
other  with  a  force  of  one  dyne,  they  are 
unit  poles,  or  poles  of  unit  strength. 

Gauss.  In  an  electrical  circuit,  the 
size  of  the  wire  that  carries  the  current 
is  seldom  of  much  importance,  as  long  as 
the  wire  is  large  enough  not  to  offer 
excessive  resistance.  In  the  case  of  mag- 
netic flux,  however,  it  is  often  very  im- 
portant to  know  not  merely  the  flux 
strength  in  maxwells,  but  what  that 
strength  is  per  given  area.  One  maxwell 
per  square  centimeter  is  one  gauss. 

Terms   of   Amplification 

Amplification  Factor.  When  the 
plate  voltage  of  a  vacuum  tube  changes, 
the  plate  current  changes  in  accordance 
with  Ohm's  Law.  When  the  control  grid 
voltage  of  a  tube  changes,  there  is  also 
a  change  in  plate  current.  The  ampli- 
fication factor  expresses  the  ratio  between 
control  grid  voltage  change  and  plate 
voltage  change,  both  of  which  have  the 
same  effect  upon  plate  current.  Thus,  if 
a  control  grid  voltage  change  influences 
plate  current  as  much  as  a  ten  times 
greater  change  in  plate  voltage,  the  amp- 
lification factor  of  the  tube  is  ten.  Many 
tubes  have  amplification  factors  of  sev- 
eral hundred,  or  of  a  thousand  or  more. 
That  of  the  new  6C6  tube,  for  example^ 
is  1185. 

Mu.     Same  as  amplification  factor. 

Mutual  Conductance.  This  is  not 
the   same   as   mu,   but  is   designated   as 


Gm — Gee  sub-em,  the  ratio  of  the  change 
in  plate  current  of  a  tube  (in  amperes) 
to  the  change  (in  volts)  of  grid  bias  that 
produced  it.  The  unit  of  mutual  con- 
ductance is  the  mho  (ohm  reversed)  ;  the 
practical  unit  (as  in  the  case  of  the 
farad)  is  the  micromho.  Consider  a 
grid  change  of  2  volts,  resulting  in  a 
plate  current  change  of  2  milliamperes — 
2/1000th  ampere.  The  mutual  conduc- 
tance is  2/1000  divided  by  2,  or  1/1000 
mho.  Since  the  micromho  is  a  million 
times  the  mho,  the  mutual  conductance  is 
1.000  micromhos. 

Gain.  Change  in  current,  power  or 
voltage.  Gain  usually  implies  an  in- 
crease, but  is  also  used  to  express  loss. 
Thus  the  gain  of  an  amplifier. may  be  70 
decibels,  or  the  loss  in  a  volume  control 
may  be  expressed  as  a  gain  of  minus 
10    decibels. 

Level.  Level,  like  gain,  is  expressed 
in  decibels,  sometimes  also  in  watts.  The 
gain  indicates  the  increase  or  (some- 
times) the  decrease  in  power,  current  or 
voltage.  The  level  merely  states  what  is 
the  power,  voltage  or  current.  Thus 
the  input  level  to  an  amplifier  may  be 
— 100  decibels,  the  gain  of  the  amplifier 
may  be  50  decibels,  and  the  output  level 
therefore  is  — 50  db.  The  next  piece  of 
apparatus  may  be  a  volume  control  in- 
troducing a  loss  of  10  db  (or  gain  of 
— 10  db),  at  the  output  of  which  the 
level  has  been  reduced  to  — 60.  An  am- 
plifier with  a  gain  of  80  will  then  pro- 
duce an  output  level  of  plus  20. 

Decibel.  The  decibel,  or  db,  has  been 
discussed  in  detail  herein1.  It  expresses 
a  comparison.  The  comparison  may  be 
one  of  amplification,  that  is,  of  output 
as  against  input,  or  it  may  be  one  with 
some  previously  agreed-upon  standard. 
When  the  decibel  expresses  a  level,  it 
compares  that  level  with  some  standard 
already  determined  upon.  There  are 
several  standards  in  use  at  the  present 
time,  but  the  projectionist  is  most  likely 
to  encounter  those  of  .006  and  .01  watt. 
The  former  is  used  by  W.  E.  and  the 
latter  by  RCA.  Other  manufacturers  of 
sound  apparatus  are  divided  in  their 
preference.  The  standard  is  called  zero 
level.  All  other  sound  levels  are  then 
described  as  so  and  so  many  db  above 
or  below  zero  level. 

Frequency.  This  is  the  number  of 
times  per  second  an  alternating  current 
reverses  its  direction  of  flow,  as  ex- 
pressed in: 

Cycles.  Consider  any  wire  carrying 
a.c,  in  which  the  current  is  just  begin- 
ning to  flow  from  left  to  right.  It  in- 
creases in  value  and  then  declines  again 
to  zero:  at  that  moment  it  has  completed 
one  alternation.  Now  the  current  com- 
mences to  flow  from  right  to  left,  rising 
in  value   and   declining   again.     At  the 

»I.P.    for   July,    1933,    P.    17. 


moment  before  it  begins  to  flow  once 
more  from  left  to  right,  it  has  completed 
one  cycle. 

Audio  Frequency.  Audio  frequencies 
are  currents  (or  voltages)  the  frequencies 
of  which  are  the  same  as  those  frequen- 
cies of  air  vibration  which  the  human 
ear  can  perceive — roughly,  from  16  to 
16,000  cycles  per  second. 

Frequency  Range.  The  extent  of 
sound  frequencies  that  can  be  covered 
by  an  amplifier  or  other  articles  of  sound 
equipment.  Apparatus  is  often  de- 
scribed as  having  a  frequency  range  of 
between  such  -  and  -  such  frequencies, 
which  type  of  rating  is  meaningless,  un- 
less it  states  whether  all  frequencies 
within  the  range  are  treated  identically 
by  the  equipment  in  question.  They 
seldom  will  be;  and  the  extent  of 
emphasis  or  discrimination  within  the 
range  the  equipment  is  rated  to  cover 
should  be  stated  also.  The  facts  are 
most  conveniently  conveyed  by  means  of: 

Frequency  Response  Curve.  More 
simply  stated,  this  is  a  response  curve — 
a  graphic  statement  of  the  operation  of 
sound  equipment  upon  all  frequencies 
v/ithin  the  range  for  which  the  apparatus 
is  designed.  The  curve  takes  the  form 
of  an  irregular  line  drawn  on  graph 
paper.  If  the  line  is  perfectly  straight 
and  horizontal  the  equipment  repre- 
sented by  it  is: 

Flat,  within  the  designated  limits  of 
frequency.  The  equipment  is  flat  in  its 
frequency  response  when  it  treats  all 
sound  frequencies  alike. 

Harmonic  Content.  The  action  of 
a  sound  amplifier  introduces  into  the 
output  a  form  of  distortion  which  is  iden- 
tical in  nature  which  the  presence  of 
certain  spurious  sound  frequencies  that 
are  non-existent  in  the  input.  This  form 
of  distortion  is  treated  in  every  way 
as  if  the  amplifier  had  added,  to  the 
frequencies  presented  to  it,  other  fre- 
quencies which  stand  in  harmonic,  or 
simple  arithmetical,  relationship  to  the 
originals.  The  presence  of  this  form 
of  distortion  is  spoken  of  as  harmonic 
content.  That  amplifier  is  the  best  which 
introduces  into  the  sound  the  smallest 
harmonic  content,  in  proportion  to  the 
volume  of  original  sound.  This  term  has 
been  explained  in  detail  in  I.  P.  for  Dec, 
1936,  p.  21. 


Re:    A  'Swell  Job' 

Contained  in  a  subscription  renewal 
letter  to  I.  P.  is  the  following: 

"We  think  you  are  doing  a  swell 
job,  and  we  thought  you  knew  it. 
Pardon  our  tardy  acknowledgment  of 
your  efforts.  For  the  first  time  in  our 
history  we  have  a  craft  organ  that  is 
free  to  say  what  it  thinks — and  does! 
Roy  L.  Brainerd 
Sec,  L.  U.  509,  Duluth,  Minn. 


REQUISITES   FOR   THE   PROJECTION 
OF   LENTICULAR   COLOR  FILM 

By  J.  G.  CAPSTAFF,  O.  E.  MILLER  and  L.  S.  WILDER 

RESEARCH    LABORATORIES,    EASTMAN    KODAK    COMPANY 


THE  lenticular  film  color  process, 
in  common  with  other  additive 
color  processes,  involves  a  large 
loss  of  light  by  absorption  in  the  color 
filters  necessarily  used  in  the  projec- 
tion system.  Therefore,  it  requires  so 
much  more  illumination  than  is  needed 
for  projecting  black-and-white  pictures 
that  it  was  believed  until  recently  by 
many  persons  in  the  industry  that  it  was 
impossible  to  show  these  pictures  properly 
even  in  the  average  theatre,  not  to  men- 
tion the  de  luxe  houses  having  screens 
from  25  to  35  feet  in  width. 

To  illustrate  the  seriousness  of  the 
problem,  it  was  estimated  that  about 
ten  times  the  normal  amount  of  light 
would  be  needed.  The  color  filters  used 
for  projection  during  the  earlier  experi- 
mental work  had  a  transmission  of  only 
12  or  13  per  cent,  and  the  intensity  was 
further  reduced  by  the  lenticular  sur- 
face of  the  film  support.  The  Kodak 
Research  Laboratories  recently  under- 
took to  make  a  systematic  investigation 
of  the  possibilities  of  lenticular  film 
projection  and  to  give  an  actual  demon- 
stration in  a  de  luxe  theatre. 

A  preliminary  survey  of  the  problem 
indicated  quite  a  number  of  possible 
ways  in  which  the  screen  illumination 
could  be  increased.  Some  of  these, 
which  were  temporarily  laid  aside  for 
practical  reasons,  will  not  be  mentioned 
except  in  the  concluding  remarks.  With 
a  desire  to  limit  the  investigation  to  the 
use  of  already  existing  projection  equip- 
ment with  only  minor  alterations,  the 
work  was  pursued  along  the  following 
lines: 

(1)  Reduction  of  the  absorption  loss  in 
the  color  filters. 

(2)  Modification  of  the  optical  system 
to   increase   its  relative   aperture. 

(3)  Recovery  of  part  of  the  light  lost 
because  of  the  shutter. 

(4)  Reduction  of  the  density  of  the 
prints. 

(5)  Improvement  in  the  operating  con- 
ditions of  the  illuminating  system. 

Since  the  greater  part  of  the  light  is 
lost  due  to  absorption  in  the  color  filters, 
the  problem  of  screen  brightness  be- 
comes progressively  easier  as  the  filter 
transmission  is  increased.  After  a  cer- 
tain  point,   however,   the   colors   of  the 


In  the  lenticular  film  process  the  film 
base  is  covered  with  microscopic  lenses 
which  form  images  of  three  color  filters 
on  the  film.  It  follows,  naturally,  that 
the  projection  of  this  film  must  utilize 
three  filters  in  order  to  reproduce  an 
approximation  of  the  original  picture 
photographed.  The  accompanying 
article,  originally  presented  as  a  lecture- 
demonstration  before  the  S.M.P.E.,* 
enumerates  the  severe  demands  made  by 
this  process  upon  projection  facilities, 
and,  incidentally,  offers  data  applicable 
to  projection  generally. — Editor. 

projected  picture  begin  to  lose  satura- 
tion, and  appear  "washed  out."  The 
color  reproduced  upon  the  screen  can 
be  of  no  higher  degree  of  purity  than 
that  of  the  projection  filters.  As  the 
red  filter  is  made  lighter,  it  soon  begins 
to  transmit  yellow,  and  becomes  an 
orange  red.  With  such  a  filter  a  good 
red  can  not  be  represented  properly 
upon  the  screen. 

The  Optical  System 

After  considerable  experimental  work 
with  dyes,  and  a  number  of  observations 
with  filters  of  different  densities,  a 
standard  filter  was  finally  adopted  that 
was  thought  to  have  the  highest  trans- 
mission it  was  possible  to  get  without 
too  noticeable  loss  in  color  saturation. 
The  transmission  of  this  filter,  when 
used  with  the  high-intensity  arc  system 
to  be  described  later,  was  22  per  cent. 
This,  multiplied  by  the  80  per  cent 
transmission  of  the  lenticular  film  sup- 
port, gives  an  overall  transmission  of 
17.6  per  cent.     Therefore,  the  factor  by 
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which  the  normal  illumination  needs  to 
be  increased  is  5.8  times. 

Fundamental  Conditions. — As  shown 
in  Fig.  1,  the  essential  elements  of  a 
projection  system  suitable  for  lenticular 
color-films  are:  light-source,  collective 
element,  collimator  lens,  film-gate,  pro- 
jection lens,  and  color  filter.  A  detailed 
discussion  of  the  optical  relations  in- 
volved in  the  use  of  lenticular  films  is 
not  within  the  scope  of  this  paper,  and 
therefore  a  mere  statement  is  made  of 
the  necessary  conditions  to  be  observed 
in  practice: 

(1)  The  light-source  must  be  imaged  at 
the  film-gate. 

(2)  The  collecting  element  must  be 
imaged  at  the  color  filter. 

(3)  It  is  essential  that  all  elements  be 
centered  upon  the  optical  axis. 

(4)  The  color  filter  must  be  located  at 
the  front  focus  of  the  projection  lens. 

It  will  be  obvious  that  the  first  three 
of  these  are  the  identical  conditions  for 
optimal  screen  brightness  and  uniform- 
ity, even  in  black-and-white  projection. 
The  fourth  condition  comes  about  as  a 
result  of  a  particular  optical  property 
of  the  lenticular  color-film  itself,  and  is 
dependent  upon  the  optical  arrangement 
used  in  printing. 

Projection  Lenses.  —  The  greatest 
single  gain  in  illumination  promised  to 
come  from  increasing  the  relative  aper- 
ture beyond  the  //2.5  systems  commonly 
used.  In  view  of  the  successful  use,  in 
the  16  mm.  field,  of  lenses  having  rela- 
tive apertures  of  //1.6  or  better,  it  was 
thought  that  it  should  be  possible  to 
set  up  a  35  mm.  system  that  would  be 
equally  efficient.  Two  //1.6  lenses  were 
obtained  having  focal  lengths  of  120  and 
160  millimeters.  Except  for  the  some- 
what inferior  definition  of  one  of  them, 
these  lenses  were  entirly  satisfactory  for 
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FIGURE  1 
Diagram  of  projection  optical  system  for  lenticular  color  film 
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the  purpose.  On  account  of  the  much 
larger  diameter  of  the  Jens  barrel,  it  was 
necessary  to  make  a  new  lens  mount  for 
the  Simplex  projector. 

Illuminating  Systems. — Before  the  in- 
creased relative  aperture  could  be  fully 
realized,  it  was  necessary  to  modify  the 
existing  illuminating  system  so  as  to 
fill  an  angle  of  /71.6  and  at  the  same 
time  to  fulfil  the  conditions  necessary 
for  use  with  lenticular  films.  The  lamp 
selected  for  the  first  experiments  was 
the  Peerless  Magnarc,*  which  appeared 
to  be  a  good  example  of  a  high-efficiency 
reflector  system.  After  a  number  of  opti- 
cal arrangements  had  been  tried,  using 
reflectors  of  various  focal  lengths,  it  was 
apparent  that  the  only  change  necessary 
was  the  addition  of  an  inexpensive  con- 
denser lens  at  the  front  of  the  lamp 
house.  To  avoid  breakage  due  to  the 
extreme  heat,  this  lens  was  made  of 
pyrex.  The  complete  optical  arrange- 
ment as  it  was  finally  used  is  shown  in 
Fig.  2,  which  is  drawn  approximately 
to  scale. 

The  regular  Magnarc  reflector  is  14 
inches  in  diameter,  and  S1/^  inches  from 
the  arc  crater.  The  piano  surface  of  the 
auxiliary  condenser  is  28  inches  from 
the  center  of  the  reflector,  and  5^4  inches 
from  the  film-gate.  The  condenser  is 
4  7/16  inches  in  diameter  and  15  inches 
in  focal  length.  The  addition  of  this 
condenser  brings  the  image  of  the  re- 
flector into  the  plane  of  the  three-color 
projection  filter.  The  filter  is  located 
near  the  front  focal  plane  of  the  pro- 
jection lens,  a  necessary  condition  for 
lenticular  film  projection.  In  order  to 
allow  the  larger  cone  of  illumination 
from  the  modified  illuminating  system 
clear  access  to  the  film-gate,  it  became 
necessary  to  enlarge  the  apertures  in 
the  shutter  housing  and  in  the  masks 
back  of  the  aperture  plate  on  the  Sim- 
plex projector. 

When  the  full  //1.6  relative  aperture 
is  filled,  there  should  be  2.31  times  the 
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screen  brightness  that  is  obtained  with 
a  corresponding  system  of  relative  aper- 
ture //2.5.  The  actual  screen  bright- 
ness obtained  with  this  system  was 
slightly  less  due  to  mild  imperfections 
in  the  quality  of  the  reflector.  Certain 
dark  zones  appear  upon  the  reflector 
surface  when  viewed  from  the  film-gate. 
This  modified  Magnarc  system  was  used 
for  a  great  part  of  the  experimental  work 
and  for  the  demonstrations  to  be  men- 
tioned presently. 

Magnification  of  Arc  Crater. — It  will 
be  contended  perhaps  that  the  increase 
in  the  relative  aperture  attained  in  this 
way  is  at  the  expense  of  the  crater  mag- 
nification at  the  film-gate,  and  that  the 
uniformity  in  screen  brightness  will  be 
unsatisfactory.  Of  course,  the  crater  of 
the  high-intensity  arc  is  not  uniform  in 
brightness,  being  brighter  at  the  center 
than  at  the  border.  For  this  reason,  and 
also  in  order  to  provide  some  tolerance 
iu  the  position  of  the  arc,  present  illumi- 
nating systems  are  made  to  have  a 
higher  magnification  than  would  be 
necessary  just  to  fill  the  aperture. 

However,  when  the  lenticular  color 
films  are  projected  with  the  above-de- 
scribed system,  the  corners  of  the  pic- 
ture do  not  appear  to  be  more  poorly 
illuminated  than  is  the  case  with  the 
average  black-and-white  system.  The 
reason  for  this  lies  in  a  particular  re- 
quirement of  the  camera  and  projector 
lenses  used  in  the  particular  film  process. 
The  lenses  used  in  black-and-white  work, 
both  in  the  camera  and,  to  a  somewhat 
less  extent,  in  the  projector,  cause  a 
falling  off  in  the  marginal  illumination 
due  to  the  fact  that  the  lens  aperture 
can  not  be  completely  filled  for  oblique 
angles.1  With  some  of  the  camera  lenses 
ordinarily  used  in  black-and-white  work, 
this  becomes  so  bad  that  the  corner 
illumination  falls  nearly  to  zero,  and  re- 
sults in  a  print  having  higher  density  at 
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*  Other    lamps    on    the    market    similar    to    this 
>ane    should    be    equally    suitable. 
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FIGURE  2 
Scale  drawing  of  experimental  projection  system 


VIEW    FROM  BOTTOM 
OF     SCREEN 

FIGURE    3 

Projection    lens    and    color    filters    seen 

from    different    points    of    the    screen, 

showing  cut-off  of  the  filter  zones 

the  corners  than  at  the  center  of  the  pic- 
ture. When  this  print  is  projected,  the 
additional  density  at  the  corners  adds 
considerably  to  the  deficiency  of  corner 
illumination  already  present  in  the  pro- 
jection system. 

This  property  of  the  lenses  becomes 
objectionable  in  the  lenticular  color-film 
process,  but  for  a  different  reason,  as 
seen  in  Fig.  3,  which  shows  different 
views  of  the  lens  and  color  filters  as 
they  would  appear  when  viewed  from 
different  points  of  the  screen.  Dispro- 
portionate areas  of  the  color  segments 
are  illuminated  for  different  positions 
around  the  margin  of  the  screen,  a  con- 
dition that  leads  to  an  uneven  distribu- 
tion of  color  on  the  screen  and  can  not 
be  tolerated.  Thus,  because  of  the  choice 
of  lenses  that  this  makes  necessary,  one 
can  afford  to  use  a  lower  magnification 
of  the  crater.  However,  it  may  be  de- 
sirable to  have  a  slightly  larger  crater 
image  than  that  used  in  the  present 
system,  which  could  be  accomplished  by 
substituting  a  9-  or  10-mm.  carbon  for 
the  8-mm.  one  now  used. 

The  Heat  Problem. — Considering  that 
there  are  already  reports  from  theatres 
when  using  improved  black-and-white 
equipment  of  too  much  heat  at  the  pic- 
ture aperture,  it  was  not  surprising  to 
find  in  the  preliminary  trials  with  this 
more  efficient  optical  system  that  the 
film  was  badly  damaged  by  the  terrific 
heat.  Attempts  to  cool  the  film  by  a  jet 
of  compressed  air  were  insufficient. 
Clearly  some  sort  of  heat  filter  had  to 
be  used. 

Previous  experience  with  water  cells 
did  not  favor  their  use  in  the  theatre 
projection  room,  so  heat-absorbing  glass 
was  tried.  Used  in  a  single  sheet,  it 
broke  repeatedly,  even  though  it  was 
of  the  heat-resisting  type.  Cutting  the 
glass  into  %-inch  strips  and  mounting 
the  strips  side  by  side  prevented  break- 
age; but  it  was  found  that  the  glass 
would  soon  melt  unless  subjected  to  a 
current  of  air.  Since  too  much  color  in 
the  glass  would  have  been  objectionable. 
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it  was  necessary  to  use  a  density  only 
just  sufficient  to  reduce  the  heat  to  a 
safe  value. 

The  filter  finally  adopted  was  in  the 
form  of  several  %-inch  strips  of  Corn- 
ing Extra-light  Aklo,  2  mm.  thick,  held 
loosely  side  by  side  in  a  rectangular 
metal  frame,  and  cooled  by  a  gentle  cur- 
rent of  air  from  a  small  furnace  blower. 
The  location  of  the  filter  in  the  optical 
system  must  be  such  that  the  edges  of 
the  glass  strips  are  not  visible  upon  the 
screen.  In  the  present  instance,  the 
glass  was  mounted  upon  the  front  of  the 
shutter  housing  at  a  distance  of  approxi- 
mately 3%  inches  from  the  film-gate. 
Mo  trace  of  the  edges  of  the  strips  has 
ever  been  noticed  upon  the  screen.  The 
air  was  directed  upon  both  sides  of  the 
glass  by  appropriate  baffles. 

With  this  filter,  which  transmits  only 
25  or  30  per  cent  of  the  total  heat 
energy,  the  heat  at  the  aperture  is 
actually  less  than  that  occurring  with 
some  of  the  better  projection  lamps  now 
in  use.  The  familiar  "biscuit"  appear- 
ance of  projected  prints  is  entirely  lack- 
ing. Part  of  the  air  from  the  blower 
is  directed  upon  the  film- gate,  which 
gives  slight  additional  cooling  to  the  film 
and  to  the  metal  parts  around  the  aper- 
ture. 

A  Relay  Condenser  System 
To  see  what  could  be  done  with  the 
120-ampere  high-intensity  arc  used  with 
a  condenser  system,  a  Hall  &  Connelly 
lamp  was  set  up  with  a  set  of  7-inch 
condensers  and  a  relay  system.  In  a  re- 
lay system  full  advantage  can  be  taken 
of  the  entire  crater  surface  because  it 
is  not  imaged  at  the  aperture.  Further- 
more, advantages  can  be  taken  of  the 
fact  that  the  entire  crater  area  emits  red 
light  of  practically  uniform  intensity. 
Since  in  color  work,  the  limiting  color 
seems  to  be  red,  use  can  be  made  of 
the  entire  crater  surface. 

The  measurements  of  screen  bright- 
ness made  with  this  set-up  show  that  it 
is  possible  to  get  equally  as  bright  a 
screen  with  the  Magnarc  system,  and  it 
becomes  somewhat  easier  to  maintain 
the  screen  uniformity.  Therefore,  where 
there  is  sufficient  room  in  the  projection 
room  to  accommodate  the  increased 
length  of  a  relay  system,  this  type  of 
lamp  would  serve  very  well.  The  re- 
marks about  to  be  made  about  adjust- 
ment and  operation  of  the  optical  sys- 
tem apply  equally  well  to  condenser  sys- 
tems and  reflector  systems. 

Adjustment  and  Operation. — A  great 
number  of  observations  were  made  with 
the  best  types  of  black-and-white  illumi- 
nating systems  presently  in  use  in  order 
to  determine,  if  possible,  what  effect  the 
operating  conditions  and  the  adjustment 
and  alignment  of  the  optical  system  had 
upon    screen    brightness.      Based    upon 


these  observations,  it  is  believed  prob- 
able that  the  average  theatre  projector 
often  does  not  deliver  much  more  than 
half  the  screen  illumination  it  is  cap- 
able of  delivering.  Losses  occur  in  many 
ways:  accumulation  of  dirt  upon  the 
screen  lowers  the  reflecting  power;  the 
reflector  or  condenser  surface  facing  the 
arc  becomes  clouded  with  smoke,  pitted 
by  flying  particles,  and  has  to  be 
cleaned  constantly  in  order  to  preserve 
the  light  transmission. 

Because  of  the  imperfections  in  the 
commercial  mirrors  and  condensers,  the 
screen  uniformity  is  not  at  its.  best  when 
the  system  is  adjusted  to  provide  the 
maximum  of  screen  brightness.1  The 
projectionist,  therefore,  has  to  sacrifice 
a  considerable  amount  of  screen  bright- 
ness in  order  to  improve  the  uniformity. 
Errors  in  centering  condenser  systems 
can  be  responsible  for  appreciable  losses 
of  illumination.  Some  projection  lenses 
in  use  have  a  lower  transmission  than 
is  desirable.  Carbon  arcs  are  somewhat 
erratic  in  behavior.  The  crater  some- 
times burns  unevenly,  and  the  crater 
brightness  varies  from  time  to  time. 

Reduction  of  Shutter  Loss 

Substantial  improvement  could  be 
made  in  all  these  operating  conditions. 
Possibly  new  equipment  would  have  to 
be  designed  in  order  to  free  the  projec- 
tionist from  the  necessity  of  constantly 
attending  to  the  adjustments  of  the  vari- 
ous manual  controls  found  upon  the 
present  lamps.  If  the  arc  operation 
could  be  sufficiently  stabilized,  and  the 
arc  crater  accurately  held  to  the  optical 
axis,  the  entire  system  could  be  set  up 
and  adjusted  once  for  all,  and  the  pro- 
jectionist would  then  be  required  to 
make  only  the  single  adjustment  of 
keeping  the  arc  crater  in  the  correct 
position  along  the  optical  axis.  There 
is  no  reason,  furthermore,  why  an 
arrangement  using  photoelectric  cells 
could  not  be  devised  that  would  make 
even  this   adjustment   automatically. 

Boston  L.  U.  182  Awaits 
Long  Reel  Ruling 

Boston  projectionist  L.  U.  182,  lone  sur- 
vivor of  organized  craft  units  who  fought 
introduction  of  the  2000-foot  reel,  has  voted 
to  shape  its  future  course  in  this  respect  on 
the  basis  of  whatever  ruling  is  made  by  the 
Mass.  Dept.  of  Public  Safety.  President 
Thad  C.  Barrows  released  the  following 
statement : 

"After  four  months  of  splitting  the 
so-called  2000-foot  reels,  the  projectionists 
of  this  city  feel  that  they  have  done  more 
tli  an  their  share  to  discourage  what  they 
feel  certain  is  a  definite  fire  hazard.  We 
now  await  the  decision  of  the  Dept.  of 
Public  Safety  as  to  our  future  course  in 
this  situation. 

The  reel  controversy  found  L.  U.  182  the 
first  to  enter  the  fight  against  the  long  reel 
and  the  last  to  withdraw." 


Since  50  per  cent  or  more  of  the  in- 
cident light  is  lost  at  the  shutter,  it 
seemed  worth  while  to  attempt  to  re- 
cover some  of  this  loss  by  speeding  up 
the  pull-down  movement,  and  using  shut- 
ter blades  of  the  narrowest  possible 
angle.  No  originality  is  claimed  for  the 
method  used.  Inside  the  housing  of  the 
Geneva  pull-down  mechanism  used  on 
all  Simplex  machines  is  a  pair  of  small 
spur  gears,  through  which  the  intermit- 
tent assembly  is  driven.  By  substituting 
a  pair  of  elliptical  gears,  the  intermittent 
movement  was  accelerated  so  that  the 
pull-down  period  occurred  in  52  degrees 
of  the  cycle  instead  of  the  usual  90  de- 
grees. 

Using  this  in  combination  with  a  45- 
degree  covering  blade  and  a  30-degree 
flicker  blade,  a  gain  of  59  per  cent  was 
made  in  screen  illumination.  However, 
it  was  thought  that  this  was  too  severe 
for  the  film,  and  a  second  pair  of 
elliptical  gears  was  prepared  that  gave 
a  more  moderate  acceleration  to  the  pull- 
down mechanism,  and  accomplished  the 
movement  of  the  film  in  a  68-degree  in- 
terval. Using  with  this  a  covering  blade 
of  60  degrees  and  a  flicker  blade  of  40 
degrees,  a  gain  of  44  per  cent  was 
realized. 

However,  unless  there  are  certain, 
changes  made  in  projector  design  that 
will  compensate  by  reducing  the  stresses 
occurring  during  the  pull-down  opera- 
tion, it  is  doubtful  whether  application 
of  even  this  mild  degree  of  acceleration 
to  the  Geneva  movement  is  practicable. 
The  Powers  movement,  however,  because 
of  the  smooth  acceleration,  offers  possi- 
bilities for  a  quicker  pull-down. 

The  proper  size  for  the  shutter  blades 
was  arrived  at  empirically  by  pro- 
gressively increasing  the  width  until 
there  was  no  noticeable  flicker  or  travel- 
ghost  upon  the  screen  at  the  ordinary 
brightness  level.  Advantage  was  taken 
in  these  experiments  of  the  fact  that 
the  perceptibility  of  both  flicker  and 
travel  is  less  as  one  proceeds  to  lower 
levels  of  illumination.  If  it  should  later 
be  found  necessary  to  increase  the  shut- 
ter blade  slightly,  it  would  represent  a 
loss  of  only  a  few  per  cent.  A  further 
discussion  of  the  subject  of  projector 
mechanisms  is  believed  outside  the  scope 
of  the  present  paper. 

Although  the  work  done  so  far  must 
be  regarded  as  merely  preliminary,  there 
seems  to  be  ample  ground  for  believing 
that  more  can  be  done  in  a  practical  way 
to  recover  a  considerable  part  of  the 
light  lost  at  the  shutter.  In  this  con- 
nection, moving  the  shutter  to  a  posi- 
tion very  near  the  film  plane  so  as  to 
effect  quicker  cut-off  of  the  light-beam 
would  be  a  worthwhile  step.  However, 
in  the  small  neighborhood  theatres, 
{Continued  on  page  27) 
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IN  THE  last  (Dec.)  issue  of  I.  P.  there  appear  some  good  and  timely  articles  on 
film  fires,  methods  of  prevention  and  the  projectionists'  role  under  such  circum- 
stances— which  remarks  might  well  be  extended  by  the  addition  of  comment 
relating  to  film  fires  and  projectionists'  safety.  Our  record  of  film  fires  during  the 
past  two  years  is  two  dead  and  twelve  badly  injured;  while  our  sister  city,  Oak- 
land (L.  U.  169),  has  a  record  of  two  dead  and  several  injured. 

Mark  Twain  once  said:  "In  case  of  shipwreck,  never  get  excited,  proceed 
quietly  to  shore."  This  product  of  pure  reasoning  has  been  interpreted  by  the 
hard-boiled  "operator,"  who  has  had  experiences  of  his  own,  to:  "In  case  of  fire, 
don't  get  excited.  Get  out!"  This  is  a  most  excellent  paraphrase — except  that  it 
has  a  catch  to  it. 

During  a  recent  projection  room  fire  in  this  city  two  of  our  men  just  did  not 
get  out  quickly  enough,  and  found  themselves  trapped  by  a  wall  of  fire  between 
them  and  the  usual  one  projection  room  door.  Retreating  to  a  small  generator 
room,  having  no  exit,  they  were  slowly  suffocating  from  the  fumes  when  the  fire 
department  rescue  squad  reached  them  and  escorted  them  to  safety. 

Incident  Prompts  Second  Exit  Regulation 

A  week  later  when  these  men  got  up  out  of  their  cozy  oxygen  tents  at  the 
hospital,  they  found  that  they  had  not  suffered  in  vain:  for  now  comes  Mr.  Ralph 
Wiley,  Chief  of  the  Dept.  of  Electricity  of  San  Francisco,  who  has  promulgated 
the  rule  that  in  future  all  projection  rooms  must  have  a  second  exit,  as  well  as 
the  usual  door,  this  second  exit  to  be  positioned  preferably  at  the  opposite  side  of 
the  room,  or  in  the  rear  wall,  or  as  a  last  resort  (where  necessitated  by  structural 
peculiarities)  through  the  roof. 

There  appears  to  be  no  definite  ruling  on  this  matter  by  the  National  Board 
of  Fire  Underwriters,  or  by  (in  our  case)  the  State  Employees'  Compensation 
Board — although  there  is  a  profusion  of  laws  relating  to  the  safety  of  the  audience 
and  to  the  "vital  necessity"  for  protecting  property  and  the  interests  of  insurance 
companies. 

By  this  time  it  is  no  secret  that  accident  insurance  rates  for  projectionists 
match  those  applicable  to  aviators — which  brings  me  back  again  to  the  beginning. 

Why  not  a  concerted  effort  to  make  projection  work  safe  for  projectionists 
by  appeals  to  all  agencies  regulating  projection  rooms,  as  well  as  to  compensation 
boards,  where  they  exist?  Construction  work  on  the  Bay  bridge  here  claimed 
twenty-three  lives,  prompting  the  State  Compensation  Board  to  order  a  net  rigged 
under  the  great  Golden  Gate  bridge  structure.  Result:  the  formation  of  a  Half- 
Way  Club,  similar  to  the  aviators'  Caterpillar  Club,  comprised  of  the  eleven  men 
who  fell  from  the  bridge  structure  and  lived  to  tell  it. 

Meanwhile,  and  this  is  the  point  of  this  little  essay,  Mr.  Wiley's  rules  designed 
to  protect  the  projectionist  in  the  event  of  room  fires  will  receive  the  backing  of  this 
local  union— even  to  the  point  of  NO  SAFETY— NO  PROJECTIONIST! 

W.  G.  Woods,  Secretary,  L.  U.  162,  San  Francisco.   Calif. 


By  JAMES  J.  FINN 

FOR  the  information  of  Mr.  Woods 
and  all  others  concerned,  a  secondary 
means  of  exit  from  projection  rooms  is 
now  part  of  the  Underwriters'  code,  is 
a  feature  of  the  S.  M.  P.  E.  standard 
room  layouts,  and  is  insisted  upon  by 
most  progressive  states  and  municipal- 
ities, and  in  Canada.  These  new  regu- 
lations apply  not  only  to  a  secondary 
means    of    exit    but    also    to    approved 


plumbing     and     ventilation     within    the 
room. 

Evidence  of  the  effectiveness  of  these 
regulations  is  supplied  by  M.  D.  O'Brien 
of  the  Loew's  Theatres  Projection  Dept. 
Desiring  to  enlarge  an  existing  room 
by  some  four  feet  in  length,  Mr.  O'Brien 
was  surprised  to  learn  that  he  must  go 
all  the  way  and  provide  a  second  exit 
therefrom,  install  plumbing  and  improve 
the  ventilation.  Moreover,  if  the  second 
exit    should    be    to    the    roof,    the    new 
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regulations  demand  that  means  be  pro- 
vided for  descent  from  the  roof  to  the 
ground,  or  for  passage  to  an  adjoining 
building.  Many  rooms  of  recent  con- 
struction display  this  latter  feature. 

Unfortunately,  these  new  regulations 
apply  only  to  new  construction  or  altera- 
tion; existing  old-type  rooms  are  not 
affected  thereby.  Had  Mr.  O'Brien  de- 
cided not  to  enlarge  this  particular  room, 
no  changes  whatever  would  have  been 
required.  It  is  apparent  that  in  this 
respect  the  San  Francisco  ruling  cited 
by  Mr.  Woods  is  unusually  inclusive, 
that  is,  with  respect  to  the  great  diffi- 
culty certain  to  be  encountered  by  many 
old  theatres  in  providing  •  another  exit. 
However,  I.  P.  can  only  applaud  this 
ruling,  despite  its  inclusiveness. 
Real  Significance  Hidden 

Mr.  Woods'  letter  is  vastly  more  sig- 
nificant than  he  possibly  thought  when 
he  penned  it,  transcending  in  impor- 
tance the  question  of  a  secondary  room 
exit.  He  suggests,  for  example,  that  a 
"concerted"  effort  be  made  to  direct  the 
attention  of  regulatory  bodies,  and  that 
of  the  S.M.P.E.,  to  the  necessity  for  such 
rulings.  Concerted  action  by  whom? 
By  the  national  organization  of  pro- 
jectionists? Certainly  not,  because  the 
organization  has  never  made  any  move 
toward,  nor  displayed  the  slightest  in- 
terest in,  the  setting  up  of  such  a  legis- 
lative group.  True,  units  of  the  organ- 
ization participate  in  various  sectional 
legislative  bodies,  but  these  groups  are 
loosely  organized  to  cope  with  problems 
of  the  moment  and  invariably  operate 
spasmodically  and  without  any  definite 
unity  of  action   or  purpose. 

Why,  these  so-called  legislative  bodies 
come  to  I.  P.  for  helpful  data  which 
should  be  available  to  them  instantly 
from  organization  headquarters  merely 
for  the  asking.  Granted  that  this  col- 
lecting and  collating  of  data  is  a  proper 
function  of  I.  P.,  (and  I.  P.  recognizes 
its  responsibility  to  render  such  service) 
the  fact  remains  that  this  publication 
has  not  been  in  existence  long  enough 
to  gather  records  covering  a  sufficient 
time  period  as  to  be  impressive  or  in 
any  way  exert  any  influence  over  any 
intelligent  regulatory  body. 

I.  P.  has  serviced  more  than  60  local 
or  statewide  groups  within  the  past  half 
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year.  This  service  was  cheerfully  given 
in  the  hope  that  it  would  prove  effec- 
tive. But  did  it?  We  doubt  it,  for 
reasons  so  obvious  as  to  require  no 
comment.  Sectional  legislative  work  is 
a  commendable  enterprise,  but  its  effec- 
tiveness is  such  as  to  command  silence 
out  of  deference  to  organization  pride. 

After  all,  groups  like  the  S.  M.  P.  E. 
can  merely  recommend;  they  are  in  no 
sense  of  the  term  regulatory  bodies  pos- 
sessing the  power  to  enact  legislation. 
Local  and  sectional  "legislative  commit- 
tees," even  if  identified  with  a  national 
organization,  are  equally  powerless,  we 
believe,  to  influence  beneficial  legis- 
lation, as  is  proven  by  the  record  of 
their  accomplishments  through  the  years. 
Legislation,  it  seems  from  this  corner, 
is  always  predicated  upon  some  par- 
ticular disaster  or  series  of  regrettable 
incidents,  builded  not  infrequently  on  a 
foundation  of  charred  corpses,  including 
projectionists.  This  opinion  might  be 
expanded  to  include  not  only  fire 
hazards  incident  to  projection  work  but 
also  room  ventilation,  plumbing  facilities 
and  whatever  else  is  necessary  to  insure 
the  safety  and  comfort  of  the  crew. 

Why,  we  would  make  so  bold  as  to 
recommend  that  this  interest  in  work- 
ing conditions  in  the  field  take  in  also 
all  types  of  equipment,  which  should 
be  carefully  examined  with  an  eye  to 
the  protection  of  he  who  is  to  operate 
it  Danger  lurks  not  only  in  the  room 
specifications  but  also  in  the  equipment 
that  goes  into  that  room. 

By  Way  of  Comparison 

Just  to  drive  the  needle  a  little  deeper 
into  the  hides  of  some  of  our  complacent 
craftsmen,  whose  chests  have  expanded 
pace  with  each  of  their  "accomplish- 
ments" in  behalf  of  craft  welfare,  may 
we  ask  if  any  reader  of  these  lines  be- 
lieves— nay,  even  suspects — that  any  unit 
of  the  I.  L.  G.  W.  (just  for  example, 
of  course)  need  flounder  around  and 
seek  to  get  needed  legislative  data  by 
word-of-mouth,  or  through  stray  news- 
paper clippings,  or  through  dependence 
upon  some  publication  already  hard 
pressed  to  keep  agoing  a  commercial 
proposition  that  is  short-handed,  does 
not  possess  adequate  research  and 
clerical  help  and  must  continually  keep 
an  eye  on  income  and  outgo?  The  an- 
swer to  this  innocent  query  is:  Non- 
sense! The  local  unit  merely  shoots  a 
wire  to  Washington;  and  back  flies  the 
correct  answer  extracted  from  files  main- 
tained for  just  this  purpose  and  but- 
tressed by  data  compiled  by  eminently 
qualified  research  workers. 

The  writer  has  participated  in  many 
legislative  jousts,  large  and  small,  in 
many  sections  of  the  country;  but  he 
recalls  not  a  single  instance  in  which 
the  craft  representatives  can  be  said  to 


have  benefitted  through  at  least  adequate 
representation.  Why?  Simply  because 
they  were  not  prepared:  they  didn't 
know  their  subject;  they  had  been 
denied  access  to  factual  data  in  support 
of  their  contentions;  they  had  not  been 
guided  in  correct  procedure  by  experi- 
enced legislative  workers,  and  invariably 
they  did  more  damage  to  the  projection 
cause  in  general  than  they  hoped  to  do 
good  in  a  particular  direction. 

For  ten  years  the  writer  has  advocated 
the  establishment  of  a  research  group — 
whether  official  or  non-official  doesn't 
matter  so  long  as  it  is  manned  by  those 
whose  loyalty  to  and  interest  in  craft 
advancement  is  unquestionable  —  to 
which  the  craft  might  turn  for  guidance 
not  only  in  legislative  matters  but  as  a 
means  for  improving  everyday  working 
conditions.  The  words  in  all  such  articles 
and  editorials  penned  by  the  writer 
since  1927,  if  laid  end  to  end,  would 
reach  at  least  to  China,  and  maybe  back 
again;  but  thus  far  to  no  avail. 

The  reason  for  this  seeming  inactivity 
is  quite  apparent.  In  1927  the  intro 
duction  of  sound  pictures,  with  ail  its 
attendant  confusion,  stood  the  craft  on 
its  collective  ear  and  had  it  gasping  for 
breath  in  an  effort  to  keep  pace  with 
the  new  and  novel.  Once  straightened 
out  on  its  course,  the  craft  was  hit  by 
THAT  THING  in  1929  which  gave  rise 
to  a  situation  wherein  the  craft  fought 
a  desperate  battle  not  to  advance  itself 
but  to  survive.  It  is  only  within  recent 
months  that  general  economic  conditions 
have  permitted  the  craft  to  indulge  in 
the  luxury  of  an  overcoat  with  which  to 
cover  its  shivering  frame,  so  to  speak. 
Thus,  maybe  now  is  the  time  to  revive 
this  important  topic. 


The  craft  can  expect  no  help  in  this 
direction  from  outside  its  own  ranks. 
There  exist  not  a  few  societies,  local  tech- 
nical groups  and  other  units  which  in- 
terest themselves  in  projection — that  is, 
projection  as  a  technical  subject,  as  a 
means  to  an  end,  such  as  the  improve- 
ment of  sound  picture  reproduction, 
upon  which  the  projection  process  exerts 
such  an  important  influence.  But  there 
exists  no  society  or  organization  which 
is  interested  in  projection  per  se,  or  in 
the  welfare  or  advancement  of  those  who 
operate  projection  equipment;  all  of 
them  are  guided  by  ideals  and  aspira- 
tions which  definitely  can  not  be  identi- 
fied with  those  of  the  organized  craft. 

The  Job  Is  Within 

All  of  which  leads  to  the  crux  of 
this  statement:  the  observation  that  if 
the  craft  desires  help  in  this  respect  it 
can  expect  aid  only  from  within  its  own 
ranks.  That  such  an  activity  is  urgently 
needed  and  that  it  would  return  hand- 
some dividends  in  the  form  of  better 
wages  and  working  conditions  will  not 
be  doubted  by  any  serious-minded  crafts- 
man. The  failure  to  organize  and 
further  the  work  of  such  a  group  will 
mean  a  continuation  of  the  present  situa- 
tion wherein  sporadic  legislative  sallies 
by  well-meaning  but  misguided  local  or 
sectional  groups  will  not  only  fall  short 
of  their  objectives  but  actually  inflict 
severe  penalties  upon  the  craft  at  large. 

Our  apologies  to  Mr.  Woods  for  build- 
ing such  a  tall  structure  upon  his  rather 
frail-looking,  but  actually  strong-ribbed, 
foundation;  but  in  the  next  breath  our 
thanks  to  him  for  providing  the  spring- 
board from  which  we  were  able  to  take 
this  plunge. 


HOW     PITCH     CHANGES 

WITH  LOUDNESS 

By  A.  R.  SOFFEL 

Bell  Telephone  Laboratories 

FEW  people  realize  that  the  pitch  of 
a  sound  changes  with  its  loudness, 
although  this  auditory  phenomenon  has 
been  recognized  by  some  musicians.  If 
two  tones  physically  of  the  same  fre- 
quency, which  are  sounded  alternately, 
differ  in  their  intensities,  the  ear  may 
perceive  them  as  of  different  pitch 
although  the  same  number  of  waves 
reach  it  in  each  second.  If  the  fre- 
quency is  low  and  the  difference  in 
intensity  is  large,  the  tones  may  appear 
to  differ  in  pitch  by  as  much  as  an 
octave. 

For  quantitative  study  of  this  phenom- 


*  The  loudness  level  of  this  tone  is  40  db., 
where  zero  represents  the  threshold  of  audibility 
for  an  observer  with  very  acute  hearing,  and 
120  the  point  at  which  a  sound  starts  to  be 
"felt"  rather  than  heard.  Conversational  speech 
when  heard  at  a  distance  of  100  feet  has  a 
loudness    level    of    approximately    40    db. 


enon  a  single  tone  is  varied  in  intensity 
and  its  apparent  pitch,  corresponding 
to  each  intensity,  is  determined  by  com- 
parison with  a  sine-wave  reference  tone 
of  a  constant  and  low-loudness  level.* 
For  each  intensity  of  the  tone  under 
test  a  series  of  observations  is  required 
to  determine  the  frequency  of  the  refer- 
ence tone  which  has  the  same  apparent 
pitch. 

Observers  differ  as  to  their  observa- 
tions; and  the  same  observer  may  also 
arrive  at  contradictory  judgments,  par- 
ticularly when  the  pitch  of  the  test 
tone  appears  to  him  very  near  that  of 
the  reference  tone.  The  test  procedure, 
therefore,  is  to  present  for  judgment 
pairs  of  tones  formed  by  the  tone  under 
test  and  a  reference  tone  of  known  fre- 
quency. The  latter  is  varied  through  a 
range  of  frequencies ;  and  its  equal  pitch 
value  is  taken  as  that  for  which  in 
half  the  pairs  it  appears  higher  and  in 
half  lower. 

Two  different  types  of  sound  source 
were    used    in    the    tests:    loudspeakers 
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capable  of  producing  very  intense  sound 
fields  at  low  frequencies  with  very  small 
harmonic  distortion,  and  dynamic  tele- 
phone receivers.  Disturbing  noise  was 
eliminated  by  conducting  the  tests  in 
soundproof  rooms  and  by  having  the 
operator  and  equipment  in  a  different 
room  some  distance  away. 

A  crew  of  nine  observers  was  used 
in  most  of  the  tests.  After  some  pre- 
liminary trials  a  series  of  measurements 
was  made  using  telephone  receivers  to 
determine  the  pitch  of  a  100-cycle  pure 
tone  at  loudness  levels  of  40,  70  and 
95  db.  Four  runs  were  taken  succes- 
sively with  the  crew  of  nine.  These 
tests  were  made  to  show  the  consist- 
ency of  an  observer's  judgments  and  to 
give  practice  at  this  type  of  balance. 
The  observers'  perception  varied  be- 
tween wide  limits  from  time  to  time 
and  some  observers  perceived  much 
greater  changes  in  pitch  with  loudness 
than  others. 

Downward  Shift  of  Pitch 

Following  this  another  series  of  tests 
was  made  using  the  loudspeaker  as  a 
sound  source.  Pure  tones  of  three  dif- 
ferent frequencies,  75,  140.,  and  240 
cycles,  were  tested  in  this  series  at  loud- 
ness levels  of  20,  40,  65,  85,  105  and 
120.  One  observer  perceived  no  change 
in  pitch  as  the  loudness  of  a  tone  was 
increased,  and  when  a  change  was 
observed  the  pitch  was  lowered  as  the 
loudness  increased.  In  this  extreme  case 
a  shift  of  a  whole  octave  was  observed 
at  240  cycles;  while  at  the  same  loud- 
ness level  the  other  observer  perceived 
no  shift  at  all.  However,  the  average 
of  the  result  of  nine  observers  shows 
a  consistent  downward  shift  of  pitch 
for  increased  loudness. 


For  loudness  levels  below  110  there 
is  a  maximum  of  pitch  shift  in  the 
neighborhood  of  100  cycles.  At  the 
loudness  level  of  120,  the  region  of 
maximum  shift  is  just  above  200  cycles. 
Beyond  the  maximum  point  the  pitch 
shift  decreases  with  frequency  and  be- 
comes zero  at  2000  cycles.  Although  no 
data  have  been  taken  at  frequencies 
above  2000  cycles,  there  is  reason  to 
believe  that  the  pitch  increases  with 
increased  loudness  at  higher  frequencies. 
Evidently,  before  a  pitch  can  be  assigned 
to  a  pure  tone  of  low  frequency,  both 
its  frequency  and  loudness  must  be 
known. 

These  observations  were  for  pure 
tones.  Most  musical  tones  are  complex 
and  do  not  exhibit  such  startling  changes 
in  pitch  with  loudness.  When  a  tone 
composed  of  five  harmonic  components 
(200,  400,  600,  800,  1000)  of  equal  in- 
tensity was  changed  in  loudness  level 
from  40  to  114,  a  decrease  in  pitch  of 
only  two   per  cent  was   observed. 

On  the  other  hand,  when  a  pure  tone 
at  a  frequency  of  200  cycles  was  car- 
ried through  the  same  change  in  loud- 
ness level,  its  pitch  was  found  to  de- 
crease eleven  per  cent.  From  this  it 
might  be  considered  that  the  percep- 
tion of  pitch  for  the  complex  tone  de- 
scribed above  was  probably  influenced  to 
a  considerably  greater  extent  by  the 
character  of  the  several  overtones  in- 
volved than  by  the  loudness  itself. 

A  discussion  of  this  aspect  of  the 
subject,  however,  is  beyond  the  scope 
of  the  present  article.  The  complete 
understanding  of  the  workings  of  the 
human  ear  awaits  further  studies  of 
this  type  on  the  complex  reactions  of 
hearing. 


Projection  Room  Fire  Precautions 

It  has  been  well  said  that  people  need  not  so  much  to  be  told  as  to  be  reminded. 
The  recent  series  of  projection  room  fires,  with  their  accompanying  toll  in  human 
lives  and  great  property  damage,  calls  for  a  restatement  of  those  fundamental 
precautions  against  fire,  known  to  all  projectionists  but  so  easily  forgotten. 


II 

Projection  rooms  must  be  kept  free 
cf  litter.  Clothing  and  all  other  inflam- 
mable or  combustible  material  must  be 
kept  in  metal  cabinets  or  lockers. 

All  exhaust  fans  and  vents  must  re- 
ceive regular  inspection  and  necessary 
attention. 

Fire  extinguishers  of  the  proper  num- 
ber and  type  to  comply  with  local  regu- 
lations must  be  conveniently  located  in 
the  projection  room,  and  must  be 
periodically  inspected,  replenished  and 
kept  in  condition  for  instant  use. 

Each  item  of  projection  must  be  elec- 
trically grounded,  and  all  adjacent  metal 
of  the  projection  room  must  be  similarly 
bonded  to  ground. 

Over-fusing  or  overloading  of  circuits 
must  be  avoided.  All  wiring  connections 
must  be  periodically  checked  for  tight- 
ness and  corrosion. 

Lamp  leads  and  other  exposed  wiring 
must  be  regularly  inspected  for  defective 
insulation. 

Rheostats,  electric  lamps  and  rectifier 


and  amplifier  tubes  must  be  located  or 
shielded  so  as  to  prevent  film  from  mak- 
ing direct  contact  therewith.  If  it  is 
necessary  to  place  rheostats  in  the  pro- 
jection room,  they  should  be  located  on 
a  high  shelf.  Preferably,  they  should 
be  located  in  a  separate,  well-ventilated 
room. 

Film  must  be  examined  prior  to  first 
projection,  repaired  and  placed  on 
straight  reels,  which  are  retained  ex- 
clusively for  theatre  use,  and  a  report 
should  be  made  to  the  manager  if  the 
film  is  not  in  good  condition. 

Film  shall  also  be  examined  for  loose 
splices,  stripped  sprocket  holes  and  tears 
after  each  run, — and  necessary  repair 
made.  Each  splice  made  shall  be 
checked  for  tightness  and  alignment  of 
sprocket  holes. 

All  film,  including  trailers,  leaders 
and,  particularly,  scraps  must  be  kept 
in  proper  containers. 

Film  must  not  be  exposed  on  re- 
winder    or    elsewhere    longer    than    re- 


quired for  threading  or  re-winding  and 
making  necessary  repairs. 

Threading  of  projectors  must  be  re- 
checked  before  showing  film. 

Projectors  must  not  be  threaded  while 
arc  is  burning.  Arc  must  be  "killed" 
before  removing  film  from  projector. 

Hot  carbons  must  be  deposited  in 
metal  receptacle  provided  solely  for  this 
purpose.  Hot  carbons  must  not  be  han- 
dled near  exposed  film. 

Smoking  or  reading  while  on  duty 
or  entertaining  visitors  in  the  projection 
room  is,  naturally,  prohibited. 

Phone   Calls   Distracting 

Phone  and  personal  calls  to  the  pro- 
jection room  distract  the  attention  of  the 
projectionist  and  should  therefore  be  re- 
stricted to  the  minimum. 

Projectionist  shall  be  constantly  at 
the  side  of  the  projector  while  in  opera- 
tion, with  his  entire  attention  devoted 
to  projection.  His  most  important  duty 
is  to  prevent  fires  rather  than  attempt 
to  put  them  out. 

If,  in  spite  of  all  precautions,  a  fire 
develops,  the  first  and  foremost  con- 
sideration is  to  prevent  knowledge  of 
this  fact  from  reaching  the  audience  and 
starting  a  panic.  It  is,  therefore, 
most  important  to  see  that  all  port 
shutters  close,  (either  automatically  ot 
manually),  the  instant  the  fire  starts. 
Immediately  afterwards  the  projector 
arc  and  motor  switches  should  be 
opened  and  the  exhaust  fans  started  (if 
not  already  started  by  the  shutter  re- 
lease cord).  Efforts  to  limit  the  spread 
of  the  fire  are  next  in  order. 


SUPPLY  FIELD  NOTES 

CONVERSION  of  existing  low-inten- 
sity Peerless  lamps  is  provided  for  by 
a  unit  recently  made  available  by  J.  E. 
McAuley  Co.,  Chicago,  makers  of  this 
lamp.  The  unit  includes  a  complete 
reflector  holder,  for  a  10  K"  mirror,  with 
a  convenient  crater  indicator.  A  mirror, 
warranted  to  be  optical  correct,  is  in- 
cluded, along  with  a  complete  light 
cone  and  dowser  and  a  positive  and 
negative  carbon  holder.  In  ordering  it 
is  important  to  specify  the  size  of  nega- 
tive carbon  being  used,  so  the  proper 
holder  may  be  included. 

This  unit  is  available  through  all  Na- 
tional Theatre  Supply  branches.  A  cir- 
cular may  be  had  from  the  McAuley  Co. 
at  554  West  Adams  Street,  Chicago. 

FREE  TESTING  MANUAL 

For  those  who  use  or  are  interested 
in  radio  test  instruments,  the  Supreme 
Instruments  Corp.,  Greenwood,  Miss., 
has  published  a  manual  of  more  than 
60  pages  entitled  "Tube  and  Test  In- 
strument Design  Manual,"  which  illus- 
trates and  describes  the  design  of  meters 
and  circuits  employed  in  the  Supreme 
line.  The  manual  includes  some  hitherto 
unpublished  information  on  test  instru- 
ments. 

A  complimentary  copy  will  be  sent 
upon  request  to  all  who  identify  them- 
selves as  readers  of  I.  P.  Address  the 
company  direct. 


News  of  the  Month 


Brief  mention  of  men  and  events  associated  with  the  motion  picture  in- 
dustry of  particular  interest  to  projectionists  is  published  here. 


ORGANIZING  activities  of  the 
"United  Theatrical  and  Motion  Pic- 
ture Workers'  Union,"  directed  from 
N.  Y.  City  and  claiming  the  approval 
and  backing  of  John  L.  Lewis  and  his 
G  I.  0.  group,  sustained  a  severe  jolt 
when  Lewis  issued  a  statement  dis- 
claiming any  connection  with  the  move- 
ment and  protesting  his  very  "friendly 
relations"  with  the  I.  A.  T.  S.  E.  The 
United  is  headed  by  Bernard  Deckoff, 
who  asserts  that  60  locals  have  been 
formed  throughout  the  country.  His  or- 
ganization seeks  to  control  all  industry 
workers,  excluding  actual  owners  of 
theatres,  which  means  a  group  compris- 
ing projectionists,  stagehands,  musicians, 
electricians,  ushers,  doormen,  cashiers, 
porters,  matrons,  all  studio  employees, 
exchange  workers  and  managers. 

Deckoff,  a  licensed  projectionist,  ap- 
parently views  the  present  muddled 
theatre  labor  situation  in  N.  Y.  City  as 
a  splendid  opportunity  for  organizing 
work,  his  unit  there  being  Local  1.  Or- 
ganizing outside  N.  Y.  by  the  Deckoff 
group  has  been  the  topic  of  scattered 
reports. 

Ten  Best  Films  of  1936 

The  ten  best  films  of  1936,  according 
to  the  Film  Daily  annual  poll  of  500 
critics  throughout  the  country,  are  in  the 
order  named:  Mutiny  on  the  Bounty, 
Mr.  Deeds  Goes  to  Town,  The  Great 
Ziegfeld,  San  Francisco,  Dodsworth,  The 
Story  of  Louis  Pasteur,  A  Tale  of  Two 
Cities,  Anthony  Adverse,  The  Green 
Pastures,  and  A  Midsummer  Night's 
Dream.  Surprising  was  the  widespread 
support  accorded  the  so-called  costume 
films,  looked  upon  with  disfavor  by  many 
exhibitors. 

That  Old  Refrain 

That  same  old  story:  Benjamin  Tuttle 
stuck  to  his  projection  room  post  in  the 
Tivoli  Theatre,  Omaha,  and  is  credited 
with  having  averted  a  panic  when  smoke 
poured  in  from  a  fire  next  door.  It  hap- 
pens that  Tuttle  was  seriously  burned 
in  a  film  fire  two  years  ago,  and  he  ex- 
plained that  he  was  afraid  of  causing 
a  panic  in  the  present  instance. 

Erpi  Course  Charted  By 
Phone  Company  Head 

Concluding  sessions  of  the  Federal 
Communications  Commission  investiga- 
tion into  Erpi  motion  picture  activities 
featured  the  testimony  of  President 
Walter  S.  Gifford  of  A.  T.  &  T.,  parent 
body  of  Erpi.  Statements  of  the  tele- 
phone head  confirmed  in  detail  informa- 
tion published  exclusively  in  I.  P.  in 
1935. 


Stating  his  belief  that  A.  T.  &  T. 
should  not  be  in  any  field  but  that  of 
communications,  Gifford  revealed  that 
plans  laid  in  June,  1935,  for  the  disposal 
of  Erpi  "ran  up  a  blind  alley"  and  stop- 
ped. Erpi  long-term  producer  contracts 
provided  the  chief  obstacle  to  a  sale,  he 
said.  (I.  P.  reported  in  August,  1935, 
that  Erpi  had  been  offered  to  Atlas 
Corp.,  which  had  turned  down  the  deal 
because  of  the  huge  total  of  contingent 
liabilities  in  the  form  of  lawsuits,  etc.) 
Gifford  said  that  he  would  prefer  another 
company  to  handle  outside  fields  under 
A.  T.  &  T.  license.  He  added  that  he 
was  "not  sure  that  Erpi  operations  have 
not  been  more  detrimental  than  helpful" 
to  A.  T.  &  T.  public  relations. 

It  was  brought  out  through  letters 
written  by  John  E.  Otterson,  former  Erpi 
head,  that  early  in  1933  the  film  indus- 
try owed  Erpi  $16,000,000,  which  fact 
caused  Erpi  some  concern  because  it 
felt  that  the  industry  was  in  a  bad  way 
and  needed  rebuilding.  Moreover,  an 
expected  income  of  $65,000,000  during 
the  next  five  years  was  at  stake.  The 
power  to  "reorganize"  the  industry 
rested  with  Chase  National  Bank  and 
Erpi,  the  two  largest  interest  holders  in 
the  business.  This  situation  prompted 
Otterson  to  suggest  to  Chase  that  all 
producing,  distributing  and  theatre 
operation  be  consolidated  in  one  com- 
pany. 

Otterson  was  also  credited  with  a  plan 
whereby  the  operation  of  all  the  smaller 
theatres  would  be  consolidated  under  one 
head,  which  idea  was  discussed  with 
leading  producers  but  got  nowhere.  This 
plan  evidently  was  the  origin  of  the 
inclusive  servicing  plan  (just  another 
term  for  management)  introduced  in 
1935   by  Erpi,  which  idea  also  got  no- 


TV.  Y.  State  Bill  Re:  License 
and  l'Man  Operation 

Under  provisions  of  a  bill  introduced 
in  the  N.  Y.  State  Assembly,  the  general 
city  law  is  amended,  requiring  persons 
in  first-class  cities  threading  up  mo- 
tion picture  apparatus  to  have  a  license. 
The  bill  would  permit  practical  experi- 
ence in  moving  picture  projection 
rooms  in  lieu  of  apprenticeship  for 
obtaining  such  license  and  preventing 
revoking  or  suspension  of  license  ex- 
cept for  cause,  also  prohibiting  the  pro- 
jectionist from  leaving  projection  room 
while  operating  apparatus. 

The  latter  provision,  if  adopted, 
would  be  in  conflict  with  the  long-term 
merger  contract  now  being  negotiated 
in  N.  Y.  City,  which  permits  one-man 
operation. 


where  mainly  because  of  the  terrific  op- 
position generated  thereto  by  I.  P., 
which  was  the  only  publication  in  the 
industry  that  even  mentioned  the  topic, 
much  less  opposed  it.  The  stiff-necked 
attitude  of  Labor,  inspired  by  I.  P. 
articles  and  editorials,  served  to  put  a 
quick   quietus   on  this  proposition. 

Otterson  concluded  his  testimony  by 
saying  that  decentralized  operation  is 
preferable  today  in  view  of  the  improved 
economic  status  of  the  industry. 

S.M.P.E.  Reappoints  H.  Rubin 

Harry  Rubin,  director  of  projection 
for  Paramount  Pictures,  has  been  re- 
appointed chairman  of  the  Projection 
Practice  Committee  of  the  S.  M.  P.  E. 
for  the  fifth  time  in  six  years.  The  com- 
plete committee  roster  will  be  announced 


L.U.  645  Elects  '37  Officers 

Officers  elected  at  the  last  regular 
meeting  of  L.  U.  645,  Rockland  County, 
N.  Y.,  are:  Joseph  Gerson,  pres.;  Rus- 
sell Matthews,  v.-p.;  K.  H.  Gerlach,  Jr., 
fin.  secy.;  William  J.  Motto,  rec.  secy.; 
W.  F.  Moren,  b.a.,  and  W.  F.  O'Mahoney, 
chairman  of  trustees. 

Bonuses  for  all  Union  Help 

Appended  letter  is  self-explanatory: 
"In  your  Dec,  1936,  issue  you  state  that 
Union  employees  were  included  in 
Christmas  bonus  distributed  by  J.  L.  & 
S.  theatre  circuit  in  Chicago.  First  time 
for  Union  help  of  this  circuit,  and  one 
of  the  rare  occasions  anywhere.  In  fair- 
ness to  Minnesota  Amus.  Co.  (Para- 
mount), this  circuit  gave  bonuses  to 
help,  including  Union  men.  In  our  town 
a  Xmas  party  was  held  at  which  checks 
were  distributed." — E.  T.  Towne,  Sec, 
L.  U.  525,  Aberdeen,  So.  Dakota. 

Various  other  circuit  employees  ad- 
dressed I.  P.  on  this  topic,  disclosing 
growing  tendency  on  part  of  employers 
to  include   Union   help   as   a  matter  of 


N.  Y.  'City  Settlement' 

Merger  of  N.  Y.  city  projectionist 
groups — i.e.,  I.  A.  Local  306,  the  Empire 
and  Allied  independent  units — to  settle 
the  chaotic  labor  conditions  existing  there 
is  expected  shortly.  Lacking  official  con- 
firmation, it  is  understood  that  the 
"settlement"  provides  for  scales  of  $93 
total  room  cost  weekly  in  houses  under 
600  seats;  $131  for  theatres  up  to  1,000 
seats,  and  $168  for  theatres  over  1,000 
seats. 

Room  crews  will  consist  of  three  men, 
two  steady  men  on  an  all-day  grind,  and 
cne  2-day  relief  man,   which   plan  will 
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mean  official  acceptance  of  one-man 
operation  for  short  periods  daily  for 
the  first  time  in  the  history  of  Local  306. 
Some  285  Allied  men  will  be  taken  into 
L.  U.  306  at  $200  each,  and  about  25 
unemployed  men  will  be  charged  $500. 
The  latter  group  demands  preferential 
position  on  the  306  work  list.  All  this 
will  be  incorporated  in  a  ten-year  con- 
tract, which  in  the  case  of  many  mem- 
bers means  in  perpetuity. 

G.  T.  E.  Loan  Paid  Off 

General  Theatres  Equipment  Corp., 
has  paid  off  a  $2,000,000  loan  from  the 
Chase  National  Bank  made  to  finance 
the  reorganization  plan  of  the  company. 
The  loan,  which  was  convertible  into 
debentures  and  then  into  stock  of  the 
company,  was  paid  off  through  funds 
obtained  largely  by  sale  of  subscription 
warrants  for  capital  stock  of  the  com- 
pany, Earl  G.  Hines,  president  of  the 
company,  announced. 

Theatre  Income  Up  Sharply 

Major  theatre  circuit  grosses  are  15 
to  25%  higher  than  a  year  ago,  accord- 
ing to  word  from  company  executives. 
Loew's  reported  a  net  profit  of  $3,457,- 


973  for  the  12-week  period  ended  Nov. 
19  last.  RKO  reports  a  15%  jump  in 
income;  while  Warner  has  announced  a 
20%  increase  in  receipts.  Current  flood 
and  strike  conditions  are  operating  to 
whittle  away  a  large  portion  of  this  in- 
creased revenue,  with  severe  losses  being 
registered  on  distributors'  sheets. 

International   Standards  Group 

Following  development  of  a  world- 
wide standard  for  16  mm.  sound  films 
providing     for     complete     interchange- 


ability  of  films  and  equipment,  a  com- 
mittee representing  all  branches  of  the 
photographic  industry  has  been  set  up 
to  work  out  other  national  and  interna- 
tional standards  in  the  photographic 
field. 

The  committee  includes  L.  A.  Jones 
and  Walter  Clark  of  Eastman  Kodak; 
Dr.  Alfred  N.  Goldsmith,  of  the 
S.  M.  P.  E.;  V.  S.  Sease,  DuPont  Mfg. 
Co.;  W.  A.  Schmidt,  Agfa-Ansco  Corp.; 
W.  B.  Rayton,  Bausch  &  Lomb  Co.,  and 
A.  C.  Hardy,  Optical  Society  of  America. 


PROJECTION  OF  LENTICULAR  COLOR  FILM 

(Continued  from  page  22) 


probably  no  change  in  projector  me- 
chanism would  be  needed  in  order  to  get 
sufficient  light. 

Print  Density. — Another  loss  of  light 
occurring  in  the  ordinary  projector  is 
caused  by  the  minimum  photographic 
density  allowable  in  making  the  print. 
Because  of  the  excellent  tone  reproduc- 
tion attained  with  the  lenticular  process, 
it  is  possible  to  make  the  print  density 
lower  than  that  of  a  corresponding  black- 


and-white  print  by  approximately  0.10. 
This  gives  a  25  per  cent  increase  in  pic- 
ture brightness. 

Summary  of  the  Gains  Made. — It  was 
pointed  out  in  connection  with  the  filters 
that  the  maximum  filter  transmission, 
combined  with  that  of  the  lenticular  sup- 
port, was  in  the  neighborhood  of  17.6 
per  cent,  which  corresponds  to  a  factor 
of  5.8.  This  is  the  factor  by  which  the 
screen  brightness  must  be  increased  in 
order    to    equal    that    of    corresponding 
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black-and-white  projection.  The  gains 
made  and  discussed  above  may  be  sum- 
marized as  in  Table  I: 

TABLE    I  Factor 

(1)  Increased  relative  aperture  (//2.5 

to  //1.6)    2.31* 

(2)  Reduction    of   shutter   loss   60°- 

40°  shutter,  68°   pull-down    .  .    1.44* 

(3)  Lower  print  density  by  0.10   .  .  .    1.25* 

Product  of  all  the  above  gains  4.32* 

This  is  somewhat  short  of  the  required 
5.8  necessary  to  balance  the  filter  loss. 
In  addition  to   these   gains,   the   authors 


are  of  the  opinion  that  the  screen  illumi- 
nation can  be  doubled  if  sufficient  im- 
provement can  be  made  in  the  operating 
conditions  of  the  arc  and  the  optical 
system.  The  product  of  this  and  all  the 
gain  factors  given  above  leaves  ample 
margin  for  the  projectionist  in  operat- 
ing the  projector  when  compared  to  the 
loss  factor  of  5.8  mentioned  above. 

The  complete  experimental  projector 
was  used  to  give  two  demonstrations  in 
the  Loew's  Rochester  Theatre  in  April, 
1936.  On  both  occasions  the  52-degree 
accelerated  pull-down  was  used.     After 
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the  68-degree  pull-down  was  substituted, 
the  machine  was  used  to  give  a  demon- 
stration in  the  Center  Theatre,  N.  Y., 
on  July  9,  1936,  before  some  200  guests. 
Many  of  the  audience  commented  upon 
the  show,  but  no  one  expressed  any  feel-  , 
ing  that  there  was  a  lack  of  screen 
brightness.  Some  actually  said  they  be- 
lieved the  screen  brightness  was  greater 
than  necessary. 

Although  many  measurements  of 
screen  illumination  were  made  through- 
out all  these  experiments,  a  simple  state- 
ment of  the  values  in  foot-candles  at- 
tained would  have  little  meaning  in  view 
of  the  conflicting  reports  already  pub- 
lished both  as  to  the  screen  brightness 
actually  prevailing  in  theatres  and  as  to 
the  actual  level  of  screen  brightness  that 
is  to  be  desired.  To  give  some  indica- 
tion, however,  of  the  amount  of  light 
obtained  on  the  screen  of  the  Center 
Theatre,  the  value  measured  with  a 
Weston  illuminometer  No.  603,  without 
the  color  filters  or  lenticular  film,  but 
with  the  shutter  running,  was  33  foot- 
candles  at  the  center  of  the  screen.  The 
screen  picture  was  22  feet  wide,  and  the 
projection  angle  was  28  degrees.  If  the 
heat-absorbing  glass  filter  had  been  re- 
moved, the  value  would  have  been  more 
than  40  foot-candles. 

Of  course,  every  precaution  was  taken 
in  both  the  demonstrations  to  assure 
optimal  operating  conditions.  It  is  prob- 
ably too  much  to  hope  that  optical  con- 
ditions could  be  thus  maintained  at  all 
times.  With  this  in  mind,  other  possi- 
bilities will  now  be  discussed,  by  means 
of  which  still  more  light  might  be 
obtained.  If  the  regular  high-intensity 
carbons  were  used,  instead  of  the  Suprex 
carbons,  in  connection  with  a  reflector- 
lamp  of  most  efficient  design,  there 
would  be  an  increase  due  to  the  higher 
intrinsic  brightness  attained  with  the 
regular  h.-i.  carbons. 

The  possibilities  that  a  new  type  of  arc 
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source  will  be  developed  having  still 
higher  intrinsic  brightness  can  not  be 
excluded.  In  this  connection,  carbon 
manufacturers  express  the  belief  that 
developmental  work  now  in  progress  will 
produce  a  carbon  that,  with  the  proper 
optical  system  and  lamp  mechanism,  will 
give  the  desired  intensity,  color,  and 
uniformity  of  light,  and  at  the  same  time, 
keep  the  energy  input  into  the  arc  within 
reasonable  limits. 

There  are  some  improvements  yet  to 
be  made  in  the  present  experimental 
optical  system  that  will  make  it  possible 
to  eliminate  some  of  the  glass-air  reflec- 
tion losses.  A  desirable  further  improve- 
ment in  the  optical  quality  of  commer- 
cial reflectors  would  reduce  losses  aris- 
ing from  the  imperfect  formation  of  the 
crater  image  at  the  film-gate.  The  be- 
lief has  already  been  expressed  that 
improvement  in  projector  design  could 
be  made  that  would  further  reduce  the 
shutter  loss. 

Reduction  in  Screen  Size 
Another  consideration  is  the  possi- 
bility of  a  slight  reduction  of  the  screen 
size.  Even  for  black-and-white  projec- 
tion, a  reduction  of  screen  size  is  being 
advocated  by  some  in  the  industry.  It 
is  difficult  to  find  any  objection  to  do- 
ing this,  since,  with  the  present  sizes  of 
screens  there  is  always  a  large  block  of 
seats  near  the  front  of  the  theatre  that 
the  patrons  avoid  because  of  the  dis- 
comforts of  so  large  a  viewing  angle. 
There  would  seem  to  be  no  loss  of  de- 
sirable seating  space  by  making  con- 
ditions more  comfortable  for  those  in 
the  front  even  at  the  expense  of  some 
loss  in  the  rear  of  the  house.  Since  the 
screen  brightness  would  vary  inversely 
as  the  square  of  the  screen  width,  a 
considerable  gain  in  illumination  ought 
to  be  made  possible  by  only  a  moderate 
reduction  of  screen  size. 

The  use  of  the  ordinary  specular 
screens  would,  of  course,  be  limited  to 
the  long  narrow  houses,  in  which  the 
seats  are  distributed  within  an  angle  of 
some  20  degrees.  The  design  of  equip- 
ment  to  take  care  of  the  few  large  houses 
having  exceptionally  large  screens  must 
be  considered  as  a  separate  problem. 

Although  not  all  possibilities  have 
been  utilized  in  this  preliminary  investi- 
gation of  the  problem,  it  is  seen  from 
the  foregoing  experiments  that  lenticular 
color-films  can  be  projected  satisfactorily 
in  the  average  theatre  without  the  neces- 
sity of  making  major  alterations  in  the 
present  equipment. 

REFERENCE 

1  Cook,  A.  A.:  "A  Review  of  Projector  and 
Screen  Characteristics  and  their  Effects  upon 
Screen  Brightness,"  /.  Soc.  Mot.  Pict.  Ens., 
XXVI  (May,  19361  No.  5.  p.  522.  (Also  in 
r.P.    for   May,    1936,   p.    17.) 

DISCUSSION 

Mr.  Richardson:  Is  it  not  possible,  by 
means  of  the  additional  lens,  to  parallel  the 
light-beam  between  the  aperture  and  the 
projection  lens,  and  thus  have  more  uniform 
screen  illumination? 

Mr.   Miller:     Arc  lights  do   not  radiate 
with  equal  intensity  in  all  directions.    Some- 
thing   could    nrobablv   be    don»    hv   usina;    a 
'  shorter  focal  length  'reflector.    Unfortunately 
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none  were  available  at  the  time,  and  we 
wanted  to  incorporate  a  minimum  number 
of  changes  in  the  lamp. 

Mr.  Tasker:  The  review  room  screens 
at  Universal  Studio  are  measured  daily,  in 
view  of  the  fact  that  they  vary  consider- 
ably. We  find  that  it  is  possible  by  daily 
readjustment  of  the  arc  to  get  such  results 
as  16  foot-lamberts  at  the  center,  14%  to  15 
at  the  edges,  measured  horizontally  across 
top  and  bottom.  Within  a  day's  time  the 
lamp  is  out  of  adjustment,  and  may  be  off 
as  much  as  15  at  the  center,  15  on  one  side, 
and  11  on  the  other. 

Mr.  Kurlander:  A  ratio  of  1%  to  1 
from  the  center  to  the  corners  is  considered 
excellent.     That  is  about  the  limit  one  can 


get  and  still  maintain  good  efficiency.  It 
is  comparatively  easy  to  get  evenness  if 
one  wants  to  sacrifice  intensity. 

For  16  years  or  more  we  have  been  trying 
to  get  even  a  10  per  cent  increase  in  screen 
illumination.  Mr.  Miller  has  just  told  us 
how  he  obtained  a  400  per  cent  increase. 
In  view  of  some  of  the  methods  used  to 
attain  this  400  per  cent  increase,  I  should 
like  to  see  it  analyzed  a  bit  more.  The 
mechanical  efficiency  of  the  projector,  over 
a  period  of  16  years,  has  been  increased 
from  about  4  per  cent  to  8  per  cent — a  100 
per  cent  increase  over  a  period  of  16  years. 
Here,  overnight,  we  have  another  400  per 
cent. 

Mr.  Miller:     We  got  2.3  times  as  much 
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light  by  increasing  the  relative  aperture.  It 
was  a  few  per  cent  less  than  that  when  the 
aperture  was  increased  from  f/2.5,  which  is 
ahout  what  is  used  on  the  average  now,  to 
//1.6.  I  purposely  omitted  discussing  the 
optical  principles,  particularly  because  they 
were  so  well  treated  by  A.  A.  Cook  in  the 
Journal  of  last  May. 

Mr.  McAuley:  What  is  the  distance 
from  the  vertex  of  the  mirror  to  the  aper- 
ture? How  much  did  you  move  up  the 
projector? 

Mr.  Miller:  The  projector  was  moved 
up  only  very  slightly.  The  distance  from 
the  vertex  of  the  reflector  to  the  lens  was 
28  inches;  from  there  to  the  aperture  was 
5%  inches,  making  a  total  of  33*4.  I  be- 
lieve a  distance  of  34  inches  is  recommended 
b>   the  lamp  manufacturers. 

Mr.  McAuley:  Was  it  necessary  to 
change  the   reflector? 

Mr.  Miller:    No. 

Mr.  McAuley:  In  order  to  get  the  in- 
crease of  speed?  It  would  seem  that  you 
would  hardly  fill  the  lens  at  a  distance  of 
33  inches. 

Mr.  Miller:  If  the  light-rays  are  drawn 
backward  after  passing  through  the  auxiliary 
condenser,  it  seems  from  the  aperture  as 
if  the  mirror  were  bigger. 

Mr.  Brenkert:  Did  you  say  that  with 
the  same  mirror  that  was  furnished  with 
the  lamp,  and  by  adding  the  collimating 
lens,  you  filled  an  f/1.6  lens? 

Mr.  Miller:     Yes. 

Mr.  Brenkert:  And  obtained  more  light 
upon  the  screen  than  by  using  an  //2.3? 

Mr.  Miller:    Yes. 

Mr.  Brenkert:  How  did  you  get  more 
light  out  of  the  arc,  through  the  aperture 
and  from  the  mirror,  without  changing  any 
mirror   specifications? 

Mr.  Miller:  The  fact  is  that  the  spot 
upon  the  aperture  plate  in  the  regular  ma- 
chine is  much  larger  than  the  aperture 
itself,  due  to  imperfections  in  the  optical 
system,  and  also  to  the  fact  that  the  lamp 
manufacturer  is  desirous  of  giving  a  broad 
tolerance  to  the  projectionist  for  keeping  his 
arc  focused  properly.  The  magnification  of 
the  lamp  without  the  condenser  was  six 
times. 

Mr.  Brenkert:  You  reduced  the  size  of 
the  spot  by  means  of  the  auxiliary  con- 
denser, and  that  is  your  sole  mention  of 
greater  angle  and  more  light. 

Mr.  Miller:  Yes,  but  we  could  use  a 
larger  carbon  and  a  little  more  current,  and 
thus  increase  the  size  of  the  spot.  We  use 
an  8-mm.  carbon;  but  I  think  a  10-mm. 
would   be  better. 

Mr.  Brenkert:  What  became  of  the 
illumination  at  the  corners? 

Mr.  Miller:  If  a  black-and-white  film 
was  projected,  the  corner  illumination  was 
not  good ;  if  a  lenticular  film,  the  corners 
were  no  worse  than  for  the  black-and-white, 
with  normal  projection  as  occurring  in 
theatres. 


U.  OF  F.  PROJECTION  SHORT 
COURSE  A  GREAT  SUCCESS 

(Continued  from  page  16) 

sources  of  power  supply.  C.  C.  DashT 
of  Hertner  Electric  Co.,  gave  the  best 
lecture  on  generators  that  anybody  in  the 
class  had  ever  heard,  starting  right  from 
scratch  at  the  point  of  manufacture.  He 
demonstrated  the  latest  Hertner  low- 
voltage  machine  designed  especially  for 
Suprex  arcs.  Data  was  given  on  wiring, 
operation   and  upkeep,  rheostats,  trans- 
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formers,  how  to  calculate  voltage-drop, 
the  honing  of  armatures,  setting  of 
brushes,  etc.  An  elaborate  handbook 
was  given  to  each  member  of  the  class. 

Next  came  J.  K.  Elderkin,  manufac- 
turer of  Forest  rectifiers,  who  gave  a 
two-hour  lecture  on  copper-oxide  recti- 
fiers, designed  for  Suprex  arc  operation. 
Complete  details  were  given  on  manu- 
facture, operation,  efficiency,  and  length 
of  life.  A  number  of  Forest  units  were 
being  used  by  classmen,  who  up  to  this 
point  had  received  little  information  on 
their  correct  operation.  (Ed.'s  Note: 
W'hat's  the  matter,  do  none  of  the  class- 
men read  I.  P.?)  Mr.  Elderkin  an- 
swered all  questions  on  rectifiers,  trans- 
formers, wiring  and  electrical  calcula- 
tions. Many  rectification  problems  were 
discussed.  Tube  rectifiers  were  also  dis- 
cussed. Wiring  charts  of  Forest  units 
were  distributed. 

The  Burgert  Supply  Co.  demonstrated 
a  16  mm.  Victor  sound-film  projector, 
using  a  film  which  pictured  sound  waves 
as  viewed  through  an  oscilloscope,  show- 
ing how  sounds  are  produced  in  the 
throat  and  the  muscular  action  of  the 
vocal  cords.  The  machine  was  used 
throughout  the  week.  Messrs.  C.  L. 
Swinney  and  Harry  Leighley,  for  RCA, 
did  a  fine  job  on  old-  and  new-type 
sound  heads,  and  explained  in  detail 
push-pull  recording,  amplifier  action, 
bigh-  and  low-frequency  horns,  imped- 
ance, condenser  action,  acoustic  mate- 
rials, etc.  The  RCA  oscilloscope  was 
demonstrated. 

Les  Abbott  discussed  the  latest  model 
Motiograph  projector,  complete  with  its 
massive  base  and  associated  sound  re- 
producer. He  detailed  projector  manu- 
facture, cited  recent  improvements  and 
conveniences  for  the  projectionist,  and 
took  down  and  reassembled  both  the 
projector  and  sound  heads.  Advanced 
methods  of  trouble-tracing  were  out- 
lined, from  projector  head  to  stage 
horns.  C.  D.  Porter  of  the  Wil-Kin  Sup- 
ply Co.  closed  the  meeting  with  a  dis- 
cussion of  projection  practice  generally. 

This  just  about  covers  the  school's 
activities.  I  say  "just  about,"  because 
nothing  set  down  here  could  convey  a 
proper  idea  of  the  worth  of  this  course. 
Men  who  have  worked  in  projection 
rooms  for  15  and  20  years  discovered  to 
their  amazement  how  much  there  was  to 
learn  about  the  art,  even  to  the  correct 
application  of  Ohm's  Law  in  various  cal- 
culations. Those  who  attended  these 
sessions  are  absolutely  sold  on  its  value, 
and  they  would  attend  future  classes 
even  if  the  same  ground  were  covered. 

School  officials  and  members  of  the 
first  class  are  now  planning  another 
course  of  two  weeks  duration  to  begin 
about  March  1  next.  Difficulties  encoun- 
tered and  errors  made  in  the  first  session 
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will  be  avoided,  and  a  vastly  better 
course  is  in  the  making.  Invitations  will 
go  out  shortly. 

A  word  about  expense.  The  course 
was  given  absolutely  free  of  charge, 
classmen  being  required  to  pay  only  for 
their  lodging  and  meals.  Clean,  modern 
cottages  were  furnished  with  three  ex- 
cellent meals  daily  at  a  cost  of  only  one 
dollar  a  day!  The  entire  cost  of  the 
course  to  the  writer,  for  example,  who 
lives  300  miles  away  in  Miami,  was 
§4.50  for  round-trip  transportation  and 
$6.00  for  meals  and  lodging  for  the  six 
days.  Arrangements  were  made  in  all 
Local  Unions  so  that  members  attending 
the  school  were  covered  and  thus  would 
not  lose  their  wages.    Those  who  covered 
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the  jobs  will   be  repaid   by  extra  time, 
off  in  future. 

So  there  you  are,  and  maybe  you  don't 
thing  it's  something.  Any  other  state 
group  that  neglects  an  opportunity  to 
have  a  similar  course  is  passing  up  a 
wonderful  bet. 

THE  EFFECT  OF  ELECTRIC 
SHOCK  ON  THE  HEART 

(Continued  from  page  11) 
mic  movement.  As  a  consequence,  the 
pumping  action  of  the  heart  ceases  and 
the  failure  of  circulation  results  in  an 
asphyxial  death  within  a  few  minutes. 
The  medical  profession  has  long  recog- 
nized that  when  this  condition  is  set  up 
in  man  it  is  very  unlikely  to  cease  na- 
turally before  death.  The  value  of  cur- 
rent just  under  the  threshold  for  fibril- 
lation may,  therefore,  be  taken  as  the 
maximum  current  to  which  man  may 
safely  be  subjected,  since,  regardless  of 
rescue  or  after-treatment,  death  is  liable 
to  result  from  greater  currents. 

The  experimental  investigation  de- 
scribed here  was,  for  this  reason,  di- 
rected towards  a  determination  of  the 
variation  of  this  threshold  current  with 
a  number  of  factors  which  enter  into  the 
practical  application  of  the  results.  A 
number  of  species  of  animals  were  in- 
cluded in  the  tests  to  establish  the  trend 
of  the  effects  with  variation  in  physio- 
logical and  morphological  factors,  but 
most  of  the  experiments  were  upon  ani- 
mals comparable  in  body  weight  and  in 
heart  rate  and  weight  to  man,  so  that 
the  results  which  were  obtained  would 
be  indicative  of  what  might  be  expected 
in  man. 

The  animals  were  kept  under  surgical 
anaesthesia  during  the  tests  and  the  be- 


havior of  their  hearts  was  studied  by 
making  electrocardiograms  of  each  ani- 
mal before  and  after  shock.  These  were 
lecorded  together  with  the  shock  current 
and  voltage  by  a  three-string  oscillo- 
graph. An  electrocardiogram  is  a 
graphical  record  of  the  time  variation 
of  the  voltage  which  is  always  asso- 
ciated with  the  action  of  the  heart. 

The  threshold  currents  required  to 
cause  fibrillation  in  seven  different 
species  of  animals  were  determined 
under  standard  reference  conditions 
which  included  the  use  of  60-cycle  alter- 
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nating  current  for  a  duration  of  3  sec- 
onds, with  the  electrodes  on  the  right 
fere  and  left  hind  legs — conditions 
typifying  those  of  many  accidental 
shocks  to  man.  The  general  results 
obtained  in  which  the  minimum  fibril- 
lating  current  is  plotted  as  a  function 
of  the  body  weight  of  the  different 
species,  show  that  individuals  depart 
widely  from  the  general  trend  of  these 
results.  The  average  weight  of  an  adult 
man  is  approximately  70  kilograms  and 
these  results  on  the  whole  indicate  that 
currents  in  excess  of  0.1  ampere  at  60 
cycles,  from  hand  to  foot,  will  be  dan- 
gerous for  shock  durations  of  3  seconds 
or  more. 

Current  Path  Important 

Inasmuch  as  the  path  of  the  current 
through  the  body  affects  the  proportions 
of  current  which  reaches  the  heart,  the 
current  path  as  determined  by  the  points 
of  contact  with  an  external  circuit  in- 
fluences the  amount  of  current  neces- 
sary to  cause  fibrillation.  Based  upon 
the  animal  tests,  it  is  concluded  that  for 
man,  pathways  from  arm  to  leg,  across 
the  chest,  chest  to  arm  and  head  to  leg, 
may  be  expected  to  give  about  the  same 
threshold. 

The  pathway  between  the  arms  should 
give  a  somewhat  higher  threshold,  and 
from  leg  to  leg  the  proportion  of  cur- 
rent reaching  the  heart  is  so  small  that 
fibrillation  is  not  liable  to  result,  even 
at  currents  of  15  amperes  or  more.  Such 
currents  would,  however,  probably  burn 
or  otherwise  injure  the  victim,  unless 
the  contacts  were  good  and  the  shock 
of  short  duration. 

For    shocks    which   last    a   second   or 


more,  the  threshold  fibrillating  current 
at  25  cycles  is  about  25  per  cent  higher 
than  the  60-cycle  value,  and  the  direct 
current  threshold  about  5  times  that  at 
60  cycles.  This  relation  probably  does 
not  hold  for  shock  durations  of  a  small 
fraction  of  a  second,  in  which  case  thres- 
holds for  these  frequencies  would  be 
expected  to  approach  one  another. 

For  shocks  whose  duration  might  be 
limited  by  quick-acting  circuit  breakers 
or  other  protective  devices  to  a  small 
fraction  of  a  second,  it  was  expected  that 
the  effect  would  depend  upon  the  phase 
of  the  cardiac  cycle  during  the  occur- 
rence of  the  shock.  Special  circuits 
were  developed  to  take  advantage  of 
the  conspicuous  differences  among  the 
eiectro-cardiac  impulses  of  a  single  heart 
beat  to  initiate  operations  which  con- 
ti  oiled  the  application  of  the  shock  and 
the  recording  of  the  current,  the  volt- 
age and  the   electrocardiogram. 

Cardiac  Cycle  Important 

The  timing  of  the  shock  in  relation 
to  this  reference  point  was  regulated  by 
an  adjustable  electrical  delay  circuit 
and  the  duration  of  the  shock  was  con- 
trolled by  another  similar  circuit.  The 
feeble  impulses  of  the  heart  itself  were 
thus  made  to  control  the  power  switches 
which  applied  the  shock.  The  oscillo- 
graph was  started  a  few  seconds  before 
shock  and  operated  continuously,  record- 
ing the  pre-shock  electrocardiogram, 
oscillograms  of  shock  current  and  volt- 
age, and  a  post-shock  electrocardiogram 
of  sufficient  duration  to  show  the  effect 
of  the  shock  on  the  heart. 

The  exact  time  relation  of  the  shock 
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to  the  immediately  preceding  electro- 
cardiac  cycle  can  thus  be  determined, 
assuming  only  that  the  heart  continued 
its  normal  beat  for  the  fraction  of  a 
second  between  the  disconnection  of  the 
cardiograph  and  the  application  of 
shock. 

The  action  currents  from  the  body 
muscles  which  persist  after  the  power- 
ful muscular  contractions  during  the 
shock  obscure  to  some  extent  all   post- 
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shock  electrocardiac  records,  making 
them  appear  to  have  high-frequency 
irregularities,  but  the  post-shock  portion 
of  our  graphs  reveals  the  same  typical 
sequence  of  prominent  deflections  which 
appear  before  shock,  proving  coordinate 
heart  action. 

Current  and  Shock  Duration 

As  a  result  of  giving  over  1,000  such 
controlled  shocks  to  sheep,  it  was  dis- 
covered that  in  order  to  produce  fibril- 
lation, shocks  of  0.1  second  or  less  must 
occur  during  the  partially  relaxed  period 
of  the  cardiac  cycle,  corresponding  to 
the  T-wave  of  the  electrocardiogram. 
This  sensitive  phase  of  the  cardiac  cycle 
is  about  twenty  per  cent  of  the  whole. 
Outside  of  it  fibrillation  cannot  be  pro- 
duced, with  extremely  rare  exceptions, 
by  currents  up  to  at  least  15  amperes, 


which  was  about  the  limit  of  the  tests 
which  were  carried  out. 

With  the  discovery  of  the  sensitive 
phase  of  the  heart  cycle,  the  threshold 
current  required  to  produce  fibrillation 
for  short-duration  shocks  was  then  de- 
termined. The  threshold  current  varies 
inversely  with  shock  duration,  but  not 
uniformly  —  being  most  sensitive  to 
change  as  the  duration  approaches  the 
time  of  one  heart  beat.  For  shocks  of 
0.1  second  or  less  it  is  ten  or  more 
times  the  threshold  for  durations  of  one 
second  or  more — a  fact  of  great  impor- 
tance in  the  development  and  applica- 
tion of  protective  devices  and  methods. 

Shocks  a  third  or  more  of  the  heart 
cycle  in  duration  may  cause  fibrillation, 
even  though  they  would  not  extend  into 
the  sensitive  phase  of  the  cycle  if  the 
heart   continued   its   normal   beat.     The 
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reason  is  probably  the  initiation  of  a 
premature  heart  beat  which  brings  about 
a  premature  sensitive  phase  prior  to  the 
end  of  the  shock. 

The  susceptibility  of  the  heart  to 
fibrillation  by  short  shocks  increases  with 
current  up  to  several  times  the  thres- 
hold as  might  be  expected,  but  then 
the  liability  of  fibrillation,  strange  as 
it  may  seem  at  first  sight,  diminishes 
and  becomes  very  small  for  currents  of 
the  order  of  25  amperes  through  the 
body  in  the  vicinity  of  the  heart.  How- 
ever, other  serious  injury  may  be  ex- 
pected from  such  currents  when  brought 
about  by  accidental  contacts. 

More  surprising  even  than  the  fact 
that  high  currents  are  less  prone  to 
produce  fibrillation  than  low  currents, 
is  the  fact  that  fibrillation  once  caused 
by  a  relatively  low-current  shock  can 
be  arrested  and  the  heart  action  brought 
back  to  normal  by  a  subsequent  elec- 
tric shock  of  high  intensity  and  short 
duration  through  the  heart.  This  seems 
to  be  a  rather  striking  and  true  example 
of  the  old  adage  that  "The  hair  of  the 
dog  is  good  for  the  bite." 

In  the  experimental  study  of  the 
threshold  conditions  which  bring  about 
fibrillation,  this  normally  fatal  effect 
was  necessarily  the  end  result  of  most 
of  the  tests  and  an  opportunity  was 
thus  afforded  to  investigate  the  effect 
of  this  so-called  countershock  method 
of  restoring  heart  action.  The  method 
was  first  reported  by  the  physiologists 
Prevost  and  Battelli,  who  worked  at  the 
University  of  Geneva  in  1899  on  dogs 
and  smaller  animals.  In  the  investiga- 
tion reported  here,  the  method  was  suc- 
cessfully applied  not  only  to  dogs,  but 
to  sheep,  hogs  and  calves. 

Value    of    Countershock 

To  be  successful,  a  countershock 
must  be  administered  promptly  after 
the  fibrillating  shock,  probably  within 
a  few  minutes.  The  need  for  maintain- 
ing respiration  by  artficial  means  is  in 
no  way  lessened.  In  fact,  the  admin- 
istration of  artificial  respiration  even  in 
the  interval  before  the  application  of  a 
countershock  is  highly  advisable,  not 
only  for  respiration  itself,  but  because 
of  the  accompanying  slight  circulation 
which  will  assist  in  the  nutrition  of  the 
heart  and  delay  the  degeneration  of  the 
brain. 

Because  our  experiments  using  an 
arbitrarily  chosen  countershock  on  ani- 
mals comparable  in  size  to  man  showed 
a  successful  restoration  in  about  sixty 
per  cent  of  the  cases,  we  can  conclude 
that  the  method  of  countershock  has 
distinct  possibilities  of  successful  appli- 
cation to  man.  The  optimum  conditions 
of  countershock  and  practical  apparatus 
and  techniques  for  its  application  are 
matters  which  can  only  be  determined 
by  further  work. 


EITHER  OF  THESE 
BOOKS  SENT  YOU  FOR 


$ 


1 


The  New  Sixth  Edition 

SOUND  EQUIPMENT 

—AMOTION    PICTURE   PROJECTION 

By  James  R.  Cameron 

This  is  the  latest  book  published  for  the  projectionist.     It  covers  all  phases  of 
sound  motion  picture  projection  and  equipment  necessary  for  same. 

USED  THROUGHOUT  THE  WORLD  FOR  THE  PAST  19  YEARS 

PRICE:     FIVE  DOLLARS 


^SERVICING  SOUND  EQUIPMENT 


By  James  R.  Cameron 

Covers  all  troubles  that  may  happen  to  both  your  sound  and  projecton  equip- 
ment. Complete  instructions  as  to  what  caused  the  trouble,  and  the  remedy  for 
same. 

This  book  is  owned  by  more  than  12,000  members  of  the  I.A.T.S.E.  &  M.P.M.O. 

PRICE:     THREE-FIFTY 

YOU  CAN  HAVE  EITHER  OF  THESE  BOOKS  FOR  ONE  DOLLAR— LOOK  THE  BOOK  OR  BOOKS  OVER 
ON  ARRIVAL— IF  YOU  ARE  NOT  PERFECTLY  SATISFIED,  RETURN  THE  BOOK  OR  BOOKS  TO  US — 
WE'LL  RETURN  YOUR  DOLLAR. 

//  you  decide  to  keep  the  book,  then  you  can  pay  the  balance  at  the  rate  of  ONE  DOLLAR 
every  two  iveeks,  just  about  what  you  now  pay  for  your  newspapers. 


CAMERON  PUBLISHING  CO. 

Woodmont,  Conn. 

Gentlemen : — 

Here  is  the  sum  of  (enclose  one  dollar  for  each  book  ordered)  for  the  following  books  . 

I  promise  to  send  the  balance  due  on  the 

books,  at  tb.2  rate  of  $1.00 

every  two   weeks  until  paid  up. 

(If 

both 

books  are  ordered  payments  will  be  $2.00  every 

two  weeks). 

It  is  understood  that  the  books  will  become  my  property  upon  payment 

:  of  the  last 

installment. 

I  have  the  right  to  return  the  books  for  a 

refund  of  my  deposit,  if  on 

arrival  they 

are  not  satisfactory. 

I 

agree 

to  return  the  books  promptly,  in  good  condition 

and  prepaid. 

Name     

Street    

State    

Member  of  local 

number 

CAMERON  PUBLISHING  COMPANY 


WOODMONT,  CONN.,  U.S.A. 


PROJECTORS  -  DISTRIBUTED     BY    NATIONAL    THEATRE    SUPPLY    COMPANY 


THE  MANUFACTURERS  OF 


PROJECTORS 


TRADE      MARK    REQ'O 


ANY  OF  OUR  DISTRIBUTORS  WILL  BE  GLAD  TO  TELL  YOU  WHY 

PROJECTORS 


TRADE      MARK.     REO'D 


ARE  USED  in/Ae    FOLLOWING  DE  LUXE  THEATRES 


EMPIRE— LONDON. 
ALAMEDA— MEXICO  CITY 

NIPPON— TOKYO, 
METRO— JOHANNESBURG, 

MARIGNAN-PATHE— PARIS 

PARAMOUNT— NEW  YORK, 

RADIO  CITY— NEW  YORK, 

LOS  ANGELES— LOS  ANGELES 

—  AND  — 

thousands  of  motion  picture  houses 
throughout  the  world  in  which  the  box  of- 
fice value  of  good  projection  is  recognized. 

BETTER  PROJECTION  PAYS. 

Write  to  us  or  any  of  our  distributors  for 
full  information  regarding  our  products  and 
let  us  explain  why 

?^W^ey  PROJECTORS 

ARE    INTERNATIONALLY    SUPREME 


Many  theatres  who  are  not  ready  at  this  time  to  purchase  complete  SUPER  SIMPLEX 
PROJECTORS  have  found  that  the  SUPER  SIMPLEX  MECHANISM  at  the  new  low  price 
enables  them  to  greatly  improve  projection  at  a  very  reasonable  cost.  In  addition  SUPER 
SIMPLEX  MECHANISM  also  reduces  repair  and  replacement  charges  and  will  pay  for  itself 
over  and  over  again  during  the  long  period  this  equipment  can  be  used. 

Write  to  us  or  any  of  our  distributors  regarding  price  and  many  advantages  of  the  Super 
Simplex  Mechanism  which  include  Hardened  Intermittent,  Heavy  Main  Frame,  Burnished 
Bearings,  Hardened  Shafts,  Built  In  Rear  Shutter,  Substantial  Lens  Mount,  Heavy  Cast  Iron 
Film  Trap,  Removable  Gate,  Heavy  and  Larger  Enclosing  Covers. 


INTERNATIONAL  PROJECTOR  CORPORATION 


»' 


vafl 


FEBRUARY  1937 


Vol.  12,  No.  2 


ISITRON 


when 


you  order  PHOTO  CELLS! 


VISITRON— the  pioneer,  and  still  the  peer, 
of  all  photoelectric  cells — is  scientifically 
engineered,  precision  constructed,  labora- 
tory tested  and  GUARANTEED  to  deliver 
maximum  value  in  service  for  better  sound. 
It  is  the  cell  that  excells  ....  So  when 
you  order  cells  for  new  installation,  replace- 
ment or  as  "spares"  for  protection  against  an 
emergency — just  say  VISITRON  to  your  supply  dealer  or 
service  man.  It's  the  surest  way  to  make  certain  you  are 
getting  the  utmost  value  for  your  money  in  this  most  essen- 
tial part  of  your  sound  system.  Visitrons  cost  no  more. 
Ask  for  them  by  name  and  accept  no  substitutes. 

G~M  LABORATORIES  INC. 

1735  Belmont  Ave.,  CHICAGO,  ILL 


Visitron  Cells  are  supplied  and  serviced  by  most  reliable 
equipment  dealers  —  everywhere. 


February  1937 


INTERNATIONAL    PROJECTIONIST 


the  backbone  of 
TROUBLE-FREE 
PERFORMANCE  .  .  . 

MOTIOGRAPH  S 


MAIN     FRAME     CASTI  NG 


From  the  very  foundation,  Motiograph's  mech- 
anism rests  on  modern  engineering  and  correct 
design.  Look  at  the  sturdy  cast  iron  main  frame 
.  .  .  smooth  round  edges  properly  reenforced  for 
rigidity  assure  permanent  alignment  of  all  bear- 
ings and  assemblies. 


ing  .  .  .  insert  a  new  one  of  standard  size  and 
use  the  same  hardened  ground  steel  shaft!  No 
reaming  and  fitting  is  necessary  .  .  .  the  pitch 
diameter  of  the  gears  remains  the  same  and 
the  whole  job  can  be  accomplished  while  one 
machine  is  "down"  right  in  the  projection  room. 


Study  this  frame  and  you'll  see  that  each  bear-  If  your  peace  of  mind  is  worthwhile,  and  if  you 
ing  is  provided  with  a  removable  bronze  bushing.  are  interested  in  trouble-free  performance  in 
When  wear  is  noticeable  remove  the  old  bush-         your  projection  room  . . .  investigate  Motiograph. 

MOTIOGRAPH,  INC.  4431  W.  LAKE  STREET,  CHICAGO,  ILLINOIS 


THE    WORLD'S    FINEST    PROJECTOR    DESIGNED    FOR    ALL    STANDARD    SOUND    EQUIPMENT 


MOTIOGRAPH     DISTRIBUTORS      SPAN     THE     NATION 


Permanent 


Supremacy. 


fhrtfci 


MAGNARC 

TRADE  MARK.  REG. 

The  ideal  back  of  this  company's  product  has  ever  been — "That  no  finer  product  must  be  avail- 
able to  the  user." 

In  consequence  of  this,  no  comparable  example  of  engineering  skill  and  precision  workmanship 
exists. 

The  supremacy  of  PEERLESS  MAGNARC  is  unique. 

Incomparable  are  its  many  features,  continuous  perfect  performance,  extremely  low  mainte- 
nance cost  and  the  tremendous  volume  of  light  it  produces  is  truly  phenomenal. 

THAT  IS  WHY  THERE  ARE  MORE  PEERLESS  MAGNARC  LAMPS  IN  USE  THAN  THE  COMBINED 

TOTAL  OF  ALL  OTHER  MAKES 


SOLD  BY 

NATIONAL  THEATRE  SUPPLY  CO. 

^— — ■ — ■    MANUFACTURED  BY    ^ — " 


J.  E.  McAULEY  MFG.  CO. 

552-554  W.  ADAMS  ST.  CHICAGO,  ILL.,  U.  S.  A. 

THE  WORLD'S  LARGEST  PRODUCER  OF  PROJECTOR  ARC  LAMPS 


February  1937 


INTERNATIONAL    PROJECTIONIST 


f/nfer/nofio/no// 

OJECTIGNISII 


With  Which  is  Combined  PROJECTION  ENGINEERING  ^ 
Edited  by  James  J.  Finn 


Volume  12 


/ 


FEBRUARY  1937  / 


Number  2 


Index  and  Monthly  Chat   5 

Types    of    Shutters    and    Their 
Effect  Upon  Projection,  II  .  .        7 
A.   C.  SCHROEDER 

The   Present  Position   of   Color 

Cinematography     12 

D.  A.  Spencer,  Ph.  D. 

Commutators:     A    Little    Care 

Saves  Big  Repair  Bills 16 

L.  E.  Miller 

Constructional  Changes  in  Some 
Sound  System  Components  .  .      17 
Leroy  Chadbourne 

W.E.  Amplifier  Tube  Chart    .  .      18 
W.E.  Rectifier  Tube  Chart  ....     21 


Nebraska  Forces  Room  Ventila- 
tion After  Arc  Exhaust  Tests     22 

The  Editorial  Page 

Eye-Strain:  A  Definite  Occupa- 
tional Hazard  for  Motion  Pic- 
ture   Projectionists         24 

Charles  R.  Underhill,  Jr. 

News  of  the  Month 25 

Notes  From  the  Supply  Field  .  .      26 

Sharon,  Pa.,  Manpower  and  Ex- 
amination Laws  Serve  as 
Model  for  Craft  Generally  .  .     28 

News  Notes 
Technical  Hints 
Miscellaneous  Items 


Published  Monthly  by 

JAMES   J.   FINN  PUBLISHING   CORPORATION 

580  FIFTH  AVENUE,  NEW  YORK,  N.  Y. 

Circulation   Manager,   Ruth   Entracht 

Subscription  Representatives 

Australia:    McGills,  183  Elizabeth  St.,  Melbourne 
New  Zealand:     Te  Aro  Book  Depot,  Ltd.,  64  Courtenay  Place  Wellington 
England  and  Dominions:  Wm.  Dawson  &  Sons,  Ltd.,  Pilgrim  St.,  London,  E.  C.  4. 


Yearly  Subscription:  United 
States  and  possessions,  $2  (two 
years,  $3)  ;  Canada  and  foreign 
countries,  $2.50.  Single  copies, 
25  cents.  Changes  of  address 
should  be  submitted  two  weeks 
in  advance  of  publication  date  to 
insure  receipt  of  current  issue. 
Entered   as  second-class  matter 


February  8,  1932,  at  the  Post 
Office  at  New  York,  N.  Y.  under 
the  act  of  March  3,  1879. 
Contents  copyrighted  1937  bv 
James  J.  Finn  Publishing  Corp. 
International  Projectionist 
is  not  responsible  for  personal 
opinions  appearing  in  signed 
articles  in  its  columns. 


MONTHLY  CHAT 


HEREIN  is  the  second  in  the  series 
of  amplifier  and  rectifier  tube  char- 
acteristics, together  with  socket  connec- 
tions— this  time  applying  to  Western 
Electric  (Erpi)  theatre  sound  picture 
equipments.  This,  together  with  the 
RCA  tube  characteristics  published  in 
I.  P.  for  Dec,  1936,  should  service  a 
majority  of  the  craft  in  this  particulai 
respect. 

Save  these  tube  charts,  the  compila- 
tion of  which  reflects  no  little  effort. 
Keep  them  handy  in  the  projection  room 
for  constant  ready  reference.  Duplicates 
of  the  RCA  chart,  which  may  have  been 
mislain,  will  be  supplied  providing  re- 
quest is  accompanied  by  three  cents 
postage.  Requests  from  organization  of- 
ficials for  sufficient  charts  for  entire 
memberships  will  be  honored  on  the 
same  basis. 

Publication  of  these  charts  reflect  a 
definite  need  expressed  by  many  craft 
members,  illustrating  once  more  the  re- 
sponsiveness of  I.  P.  to  craft  needs  and 
the  good  that  can  be  accomplished  by 
closer  contact  between  I.  P.  and  the  field 
— through  correspondence.  Don't  hesi- 
tate to  request  I.  P.  service  on  any 
matter  of  this  character.  Incidentally, 
these  tube  charts  are  an  exclusive  feature 
of  LP.,  having  been  published  nowhere 
else. 

IP.  is  sneeringly  referred  to  in  some 
•  quarters  as  a  "crusading  sheet" — 
which  description  is  all  right  with  us. 
There  is  so  much  that  is  rotten  in  this 
end  of  the  business,  including  disdain 
if  not  actual  contempt  of  the  allegedly 
low-brow  projectionist,  that  I.  P.  gets  a 
great  kick  of  straightening  out  a  few  of 
the  vocal  high-brows. 

Next  month,  in  addition  to  much  other 
good  stuff,  we  shall  uncover  the  results 
of  a  little  research  into  the  functioning 
(if  any)  of  the  so-called  new  double-reel 
standard,  including  a  few  choice  statis- 
tics about  exchange  operation  and  other 
activities  incidental  to  a  reel  length  that 
has  strangely  shrunk  from  an  irreducible 
minimum  of  1750  feet  to  1000  feet  and 
less.  This  task  really  galls  us,  because 
we  shall  have  to  use  that  time-worn 
phrase,  "We  .told  you  so". 

THE  second  instalment  of  the  color 
cinematography  article  herein,  to  ap- 
pear next  month,  will  take  the  wraps  off 
the  current  color  film  situation.  As  fore- 
cast in  informed  quarters,  the  real  worry 
of  the  color  promoters  is  the  projection 
process.  One  color  system,  that  of  len- 
ticular film,  requires  extensive  overhaul- 
ing of  the  projection  plant,  particularly 
anent  optics.  I.  P.  disapproves  strongly 
of  all  this  pulling  and  hauling  of  existing 
apparatus;  it  holds  that  a  new  system 
designed  expressly  for  color  projection 
is  badly  needed.  More  anon  on  this, 
after  the  "experts"  have  had  their  say. 
The  fact  that  straight  black-and-white 
projection  is  wholly  unsatisfactory  in 
about  60%  of  American  theatres  seems 
not  to  deter  even  slightly  the  onward 
rush  of  color  films.    We  shall  see. 
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BRENKERT  ENARC 

is  growing  in  favor  more 
rapidly  than  any  other 
make. 


The 

PROJECTIONISTS 
LAMP 


BRENKERT  ENARC  is  engineered  to  better 
meet  the  projectionist's  requirements. 

For  convenience — for  accuracy — for  continu- 
ous reliable  performance — for  protection — for 
trouble-free  service — for  ease  of  operation — 
for  accurate  control — 

and  for  complete  satisfaction 
the  nation's  projectionists  are  turning  to 
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TYPES   OF  SHUTTERS   AND   THEIR 
EFFECT   UPON   PROJECTION 

By  A.  C.  SCHROEDER 

MEMBER,    PROJECTIONIST    LOCAL    UNION    150,    LOS    ANGELES,    CALIFORNIA 


II 

THE  big  advance  was  made  when 
the  shutter  was  put  in  front  of  the 
lens.  This  allowed  the  use  of 
larger  shutters.  The  two-blade  idea  was 
dropped,  and  we  went  to  the  three-blade 
type,  which  gave  a  practically  flickerless 
picture;  further,  the  large  diameter  gave 
the  blades  a  higher  speed  (in  feet,  not 
revolutions,  per  minute),  thus  complet- 
ing cut-off  of  the  light  m  a  correspond- 
ingly shorter  time.  This  type  was  more 
efficient  than  the  older  one;  but  some- 
what offsetting  the  higher  peripheral 
speed  is  the  fact  that  the  light  beam 
was  larger  in  front  of  the  lens  than  it 
was  at  the  aperture,  under  certain  con- 
ditions, so.  that  some  of  the  gain  was 
often  lost. 

Baird  then  produced  a  two-blade  out- 
side shutter,  but  revolved  it  at  a  speed 
one  and  one-half  times  normal,  or  one 
and  one-half  complete  revolutions  for 
each  picture  frame,  the  same  as  the  more 
conventional  three-blade  type;  but  the 
blades  were  traveling  50%   faster,  thus 


reducing   the   time   required   to    cut   off 
the  light. 

With  this  construction  there  was  no 
master  blade;  or  one  might  say  that 
both  blades  were  master  blades.  One 
blade  cut  off  the  light  while  one  frame 
was  pulled  down;  and  the  other  blade 
did  so  for  the  next  frame,  the  shutter 
interrupting  the  light  twice  between  each 
movement  of  the  film,  or  three  times  for 
each  frame.  This  necessitated  making 
both  blades  of  the  same  width,  and  re- 
sulted in  a  shutter  that  probably  did  not 


Erratum 

An  error  occurred  in  the  January  issue 
instalment  of  this  shutter  article.  On  page 
8  thereof,  the  sentence  beginning  18  lines 
from  the  bottom  of  column  3  (exclusive  of 
subhead),  should  have  read: 

"Notice  that  the  angle  between  line  A 
and  dotted  line  C  (in  Fig.  3)  is  practically 
the  same  as  the  angle  between  A  and  C  in 
Fig.  2,  so  we  have  gained  practically  noth- 
ing." The  italicized  phrase  in  the  foregoing 
indicates  the  error. 


allow  any  more  light  to  reach  the  screen 
than  did  the  three-blade  type.  This  was 
so  because  the  two  nicker  blades  of  the 
three-blade  type  were  always  somewhat 
smaller  than  the  main  blade,  and,  as 
mentioned  previously,  this  was  not  pos- 
sible with  the  Baird  construction. 

The  Edison  Outside  Shutter 
Baird  did  achieve  a  more  nearly 
flickerless  picture,  however,  because  the 
unbalanced  three-blade  type  introduced 
some  flicker  sixteen  times  a  second,  due 
to  the  wider  master  blade.  About  that 
time  the  normal  speed  of  projection  was 
increasing,  and  was  soon  around  seventy 
feet  per  minute,  rather  than  sixty,  so 
the  flicker  was  correspondingly  less. 

When  Edison  introduced  his  outside 
shutter,  the  shutter  shaft  was  directly 
below  the  lens,  and  the  shutter  still 
moved  up  and  down  with  the  mechanism 
during  framing.  Due  to  its  position  be- 
low the  lens,  the  effect  shown  in  Figs. 
1  and  2  (Jan.  issue)  was  not  present, 
which  is  readily  evident  if  the  machine 
is  turned  so  that  the  edge  of  one  of  the 
blades    is    vertical.      It    will    then    cover 


[7] 


8 


INTERNATIONAL    PROJECTIONIST 


February  1937 


exactly  one-half  the  lens,  and  in  fram- 
ing up  or  down  it  still  will  cover  exactly 
one-half  the  lens. 

When  the  picture  is  framed  down, 
however,  the  shutter  shaft  is  raised  and 
is  then  %  of  an  inch  closer  to  the 
lens  than  when  the  picture  is  framed  up 
as  far  as  possible.  This  has  the  same 
effect  as  though  the  shutter  diameter  was 
reduced  when  the  framer  is  in  the  down 
position,  and  the  efficiency  is  correspond- 
ingly reduced.  As  a  result  of  this,  the 
efficiency  was  reduced  even  when  the 
framer  was  at  the  opposite  extreme. 
This  could  have  been  improved  by  so 
"angling"  the  edges  of  the  blades  that 
they  would  be  narrower  at  the  larger 
diameter  than  in  the  actual  construction, 
thus  allowing  a  greater  percentage  of 
light  to  pass  as  the  picture  was  framed 
up.  Fig.  7  conveys  the  idea,  the  dotted 
lines  showing  the  outline  of  the  blade  as 


h. 


FIGURE    8 

it  actually  was,  and  the  solid  lines  the 
"angled"  edges. 

By  placing  the  shutter  in  the  position 
shown  in  Fig.  8,  it  will  be  easier  to 
understand.  Here  one  edge  of  the 
shutter  is  vertical.  The  dashed  circle 
represents  the  light  beam  when  the  pic- 
ture is  framed  down,  and  the  shutter  is 
up  as  close  to  the  lens  as  possible. 
Notice  that  the  edge  of  the  blade  is  just 
even  with  the  edge  of  the  light  beam; 
it  just  completely  cuts  off  the  light. 
When  the  picture  is  framed  up,  the 
shutter  moves  down,  away  from  the  light, 
and  the  beam  will  then  hit  the  shutter 
where  the  dotted  circle  has  been  drawn. 
The  edge  of  the  shutter  blade  is  still 
even  with  the  edge  of  the  light  beam  at 
this  position. 

The  dotted  line,  A,  (Fig.  8)  shows 
where  the  edge  of  the  blade  would  be 
in  the  shutter  as  it  was  actually  con- 
structed. It  is  even  with  the  dashed 
circle;  but  notice  that  it  has  gone  past 
the  position  where  it  would  have  cut 
off  the  light  for  the  dotted  circle,  show- 
ing that  light  has  been  wasted  for  this 
position  of  the  framer.  A  similar  amount 
of  light  is  lost  as  the  shutter  begins  to 


FIGURE    1 

leave  the  light  at  the  other  edge  of  the 
blade. 

The  extent  of  this  saving  would  vary 
under  different  conditions,  and  either 
was  not  thought  of  at  the  time  or  was 
not  considered  worth  while.  Obviously, 
where  the  shutter  did  not  move  as  the 
picture  was  framed,  there  was  no  ad- 
vantage in  this  idea,  so  this  would  not 
apply  to  the  Powers,  Simplex,  etc. 

Projection  Speed  a  Factor 

Even  before  sound  pictures,  projection 
speed  had  been  slowly  but  steadily  in- 
creasing, so  that  nearly  everyone  dropped 
the  three-blade  shutter  and  used  the  two- 
blade  type,  because  it  allowed  more  light 
to  get  to  the  picture.  At  first  there 
was  a  trifle  more  flicker,  but  as  the  speed 
increased  this  became  less  and  less,  so 
that  we  actually  have  less  flicker  at  90 
feet  per  minute,  using  the  two-blade 
shutter,  than  we  did  at  60  feet  with  the 
three-blade  type.  The  latter  was  always 
unbalanced:  the  master  blade  was  wider 
than  the  other  two.  Had  the  blades 
been  the  same  size,  the  flicker  would 
have  been  less,  but  this  cut  down  the 
light,  which  was  undesirable. 

A.  C.  Arc  Requirements 

With  an  a.c.  arc  the  two-blade  shutter 
had  to  be  used  (at  60  feet  per  minute), 
because  the  three  blades  synchronized 
with  the  alternations  of  the  current,  and 
violent  flashing  resulted.    The  writer  was 


severe  flashing,  which  limited  the  speed 
very  much. 

After  considerable  experimenting,  a 
number  of  shutters  were  evolved,  which 
approximated  Fig.  9.  Many  shutters 
were  made,  differing  only  in  some  small 
detail,  yet  there  was  a  world  of  differ- 
ence in  the  results,  the  goal  idea  to  get 
some  light  through  even  when  the  speed 
was  such  that  the  pulses  of  light  came 
when  parts  A,  B,  and  C  were  before 
the  lens.  On  the  other  hand,  when  the 
light  pulses  came  during  the  time  that 
A,  B,  and  C  were  not  before  the  lens, 
projections  D  and  E  cut  off  enough  light 
so  that  the  picture  would  not  brighten 
up  too  much. 

Figure  9  probably  does  not  reflect  the 
ultimate  possibilities  of  this  idea,  but  it 
did  permit  a  considerable  increase  of 
speed  over  the  conventional  shutter. 

With  the  intense  heat  that  accom- 
panies the  use  of  the  newer  lamps,  it 
is    suicidal    to    use    the    old-style    front 


FIGURE   9 

shutter;  but  it  seems  that  hundreds  of 
houses  are  either  unaware  of  the  danger 
or  do  not  care. 

With  the  shutter  in  this  new  position 
it  would  seem  that  all  our  desires  had 
been  met;  we  have  a  shutter  of  large 
diameter,  giving  a  rapid  cut-off  of  the 
light  due  to  its  high  speed.  It  appar- 
ently cuts  the  light  where  it  effectively 
has  a  narrow  beam,  and  the  edges  of 
the  blades  seem  to  be  quite  nearly 
parallel  to  the  upper  and  lower  margins 
of  the  effective  beam  when  the  shutter 
enters  and  leaves  it. 

In  Fig.   10  we  see  the  upper  margin 


FIGURE  10 


working  "out  in  the  sticks"  in  1916  and 
the  supply  was  through  an  old  Forma- 
stat.  The  picture  was  very  good  when 
run  at  normal  speed;  but  usually  the 
last    show    was    speeded    up,    inducing 


of  the  effective  light  beam,  starting  at 
the  top  of  the  condenser  and  continuing 
on  to  the  top  edge  of  the  aperture  hole, 
A.  A  similar  line  shows  the  lower  mar- 
gin of  the  beam.     The  vertical  line,  S, 
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USED    IN    NINE    OF 

"1936's  BEST  TEN" 


ALL  but  one  of  the  ten  pictures  chosen  in 
the  Film  Daily's  1936  critics'  poll  were 
made  on  Eastman  Super  X  Panchromatic 
Negative.  Unquestionably  this  famous 
film  contributes  substantially  to  the  art- 
istry and  entertainment  value  of  every 
production  in  which  it  is  used.  Eastman 
Kodak  Company,  Rochester,  N.  Y.  (J.  E. 
Brulatour,  Inc.,  Distributors,  Fort  Lee, 
New  York,  Chicago,  Hollywood.) 


EASTMAN  SUPER  X 

PANCHROMATIC    NEGATIVE 
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New  RCA  Cellular  Speakers 
are  the  final  link  in  creating 
perfect  sound  reproduction! 

There's  something  new  in  motion  picture 
sound!  It's  a  new  voice — the  Magic  Voice 
of  the  Screen!  And  it  belongs  to  RCA  Pho- 
tophone  equipment! 

The  Magic  Voice  of  the  Screen  is  the  name 
for  RCA's  newest  complete  high  fidelity  sound  system 
including  Cellular  Speakers.  RCA  Cellular  Speakers 
are  the  final  link  in  the  chain  of  perfect  sound  repro- 
duction which  Photophone  has  so  progressively  been 
forging  for  years. 

Cellular  Speakers !  The  famous  Rotary  Stabilizer!  High 
Fidelity  Amplifiers! — All  these  make  RCA  Photophone 
the  outstanding  leader  in  its  field.  And  these  features 
mean  bigger  box  office  for  you.  That's  why  we  urge 
you  to  join  the  sweeping  trend  to  Photophone.  Give 
your  screen  this  great  Magic  Voice.  Let  it  prove  its  mag- 
netic pulling  power  at  your  box  office! 

RCA  presents  the  Metropolitan  Opera  every  Saturday  afternoon.  And  "Magic 
Key  cfRCA"  every  Sunday  2  to  3  P.  M.,  E.  S.T.  Both  on  NBC  Blue  Network. 


ii 


There's  magic  in  the  name 

MAGIC  VOICE 

that  will  sing  you  a  song 
of  profit! 

Millions  of  Americans  are  familiar 
with  the  Magic  Voice  of  RCA 
Victor  radios.  And,  when  you  own 
this  new  Photophone  equipment, 
you  can  advertise  "The  Magic 
Voice  of  the  Screen  — an  RCA 
product"— and  profit  by  the  wide- 
spread knowledge  of  the  Magic 
Voice  name  and  by  RCA's  repu- 
tation. The  radio  Magic  Voice 
represents  the  highest  standard 
of  tonal  quality  in  the  home.  The 
Magic  Voice  of  the  Screen  attains 
that  same  lofty  peak  in  the  theatre! 

What  the  new  RCA 
Cellular  Speakers  mean  to  you 

1  They  are  the  first  speakers  to 
distribute  all  higher  frequen- 
cies evenly  throughout  the 
theatre. 

2  They  have  tremendous  power 
handling  capacity. 

3  They  provide  undistorted  re- 
production of  all  notes— low- 
est to  highest. 

4  They  require  less  room  back- 
stage. 
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shows  the  size  of  the  beam  where  the 
shutter  cuts  across  it.  Not  nearly  as 
small  as  one  would  imagine  at  first. 
This  is  larger  than  the  beam  intercepted 
in  front  of  the  lens  when  the  shutter  is 
placed  there.  Is  our  rear  shutter  large 
enough  to  overcome  this  handicap? 
Hardly. 

The  effective  beam  of  light  where  the 


A 


FIGURE    11 

shutter  intercepts  it  is  not  square,  nor 
is  it  a  circle.  The  corners  are  rounded 
and  the  horizontal  and  vertical  margins 
are  not  straight  lines  but  are  slightly 
curved.  The  condition  shown  -in  Fig.  3 
(Jan.  issue)  is  again  present,  except 
that  the  cross-section  of  the  effective 
beam  is  slightly  different,  as  just  men- 
tioned; it  is  larger,  and,  of  course,  the 
shutter  is  also  larger. 

The  condition  is  not  quite  as  bad  as  it 
would  appear  from  Fig.  3,  mainly  due 
to  the  change  in  the  shape  of  the  beam. 
If  the  corners  were  rounded,  the  line 
at  A,  Fig.  3,  representing  the  edge  of 
the  blade,  could  be  drawn  in  a  slightly 
higher  position,  which  means  that  the 
shutter  would  not  enter  the  light  until 
it  had  traveled  farther  in  an  upward 
direction,  giving  just  that  much  more 
light.  Also,  the  edge  would  then  be 
more  nearly  parallel  to  the  edge  of  the 
beam,  another  saving,  as  outlined  last 
month. 

The  M otio graph-Type  Shutter 
Motiograph  again  has  an  advantage 
here,  as  they  did  before,  because  they 
cut  the  light  from  both  the  bottom  and 
the  top,  thus  effecting  a  complete  cut-off 
of  the  light  in  one-half  the  time.  Their 
shutter  is  smaller  in  diameter,  however, 


shutter  and  its  relation  to  the  aperture, 
A.  The  shutter  is  represented  as  though 
we  were  looking  at  the  ends  of  the 
blades,  as  if  they  had  been  sawed  in 
half.  The  shutter  on  the  machine  actually 
looks  like  a  cylinder  that  has  had  a 
portion  of  it  cut  away.  In  the  drawing 
it  looks  as  though  the  light  had  been 
cut  off,  considering  that  the  blade  at 
the  right  is  moving  up,  and  the  left 
blade  is  going  down. 

The  light  has  not  been  entirely  cut 
off,  however,  as  is  shown  by  the  dotted 
line.  This  line  is  coming  from  the  lower 
portion  of  the  condensers,  or  the  mirror, 
as  the  case  may  be,  and  the  entire  upper 
half  of  the  aperture  is  still  covered  with 
light.  It  is  true  that  it  is  not  fully  il- 
luminated, since  all  light  from  the  upper 
half,  and  much  of  the  light  from  the 
lower  half,  of  the  condenser  has  been 
cut  off.  The  light  will  be  completely 
stopped  when  the  two  blades  reach  the 
dotted  line,  although  the  first  impression 
is  that  the  shutter  had  accomplished  this 
when  in  the  position  shown. 

Large  Light  Beam  Alternative 

Figure  12  shows  how  we  could  over- 
come the  trouble  caused  by  the  large 
light  beam.  L  represents  a  negative 
lens,  one  that  will  take  a  converging 
light  beam  and  change  it  so  that  the  rays 
will  be  parallel  after  passing  through 
the  lens.  S  again  represents  the  shutter. 
The  size  of  the  beam  has  been  reduced 
at  this  point  to  the  same  dimensions  it 
had  at  the  aperture  in  Figs.  10  and  11 
(the  latter  drawn  to  a  larger  scale  than 
the  others),  either  by  moving  the  lamp- 
house  back  or  by  a  change  in  the  con- 
denser combination. 

Merely  pulling  the  arc  away  from  the 
condensers  to  reduce  the  size  of  the 
"spot"  will  not  do,  occasioning  more  loss 
of  light,  due  to  the  inability  of  the  rear 
condenser  to  collect  the  light,  than  will 
be  gained  by  the  use  of  the  lens,  L. 

By  this  arrangement  we  now  have  the 
light  beam  of  much  smaller  size,  in  the 
plane  of  the  shutter — about  the  same 
size  as  it  is  at  the  aperture;  and  with 
our  large  shutter,  we  can  trim  the  blades 
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which  is  not  so  good.  Then,  too,  that 
portion  of  the  shutter  cutting  the  light 
closest  to  the  arc  is  intercepting  the  ray 
where  it  is  of  much  larger  dimensions 
than  it  is  closer  to  the  aperture — an- 
other disadvantage. 

In    Fig.    11    we    see    the    Motiograph 


down  a  great  deal  and  get  a  fairly  large 
increase  of  light;  but  the  effective  beam 
is  now  the  same  shape  as  the  aperture. 
Yes,  there  is  some  Light  loss  due  to  the 
insertion  of  the  additional  lens,  but  not 
as  much  as  would  be  gained. 

The  thought  comes  to  mind:  why  not 


reduce  the  light  at  L  to  a  pin  point,  and 
then  cause  it  to  diverge  enough  so  that 
it  again  fills  the  aperture?  Then  we 
would  really  have  something!  I  wonder 
if  a  lens  could  be  made  to  satisfy  such 
a  condition.  Imagine  the  intensity  of 
light  and  heat  that  would  be  concen- 
trated at  such  a  small  point!  which 
would  also  be  the  thinnest  part  of  the 
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lens,  which  must  be  comparatively  thick 
at  the  edges  in  order  to  get  the  spread 
of  light  needed.  Also,  would  the  light 
spread  so  much  that  on  the  longer  focal 
length  lenses  some  of  the  beam  would 
miss  the  rear  surface  of  the  projection 
lens?  There  are  many  puzzling  prob- 
lems in  an  idea  such  as  this;  it  is  some- 
thing for  the  machine  designer  and  the 
optician  to  work  out.  Possibly  the  ad- 
vantages would  not  outweigh  the  dis- 
advantages. 

Particular  Blade  Shapes 
One  last  thought,  and  that  relative  to 
the  shape  of  the  blades.  Some  projec- 
tionists assume  that  a  blade  of  a  particu- 
lar shape  is  an  advantage,  that  if  the 
picture  can  be  made  to  fade  in  and 
out  it  will  much  improve  results.  Many 
have  tried  to  put  sawteeth  on  the  blades, 
like  those  on  our  old  dissolvers.  That 
this  procedure  would  only  cause  addi- 
tional light  loss  a  little  thought  will 
show. 

Remember,  we  must  delay  the  time 
that  the  shutter  enters  the  light  until 
the  last  possible  moment,  and  yet  not 
so  late  that  the  light  will  not  be  cut 
off  completely  before  the  film  starts  to 
move  appreciably. 

This  probably  can  be  most  easily 
shown  by  exaggerating  the  size  of  the 
sawteeth,  as  in  Fig.  13.  Here  the  teeth 
are  shown  curved,  which  they  must  be 
to  remain  in  the  beam,  or  normal  travel 
of  the  shutter  (due  to  their  length  in  this 
instance)  but  this  in  no  way  affects  the 
reasoning.  Notice  that  the  light  is  not 
cut  off  until  the  portion  of  the  shutter 
shown  by  the  dotted  line  has  passed 
through  the  beam:  but  for  some  45  de- 
grees the  sawteeth  have  been  in  the 
beam,  causing  a  loss  of  50%  of  the  light 
available  during  that  time.  This  light 
could  have  been  used  had  the  edge  of 
the  blade  been  straight  and  at  the  posi- 
tion of  the  dotted  line. 


WHAT  IS  THE  PRESENT  POSITION 
OF  COLOR  CINEMATOGRAPHY 


By  D.  A.  SPENCER,  Ph.  D. 
The  Presidential  Address  Before  the  Royal  Photographic  Society  of  England 


ARISTOTLE,  looking  at  the  rain- 
bow, made  the  surprisingly  ac- 
curate guess  that  there  were  only 
three  so-called  primary  colors:  red, 
green  and  blue,  from  which  all  other 
color  could  be  synthesized.  In  the 
middle  of  the  last  century  Wunsch 
demonstrated  experimentally  that  this 
guess  had  been  inspired,  and  long  before 
the  photographic  emulsion  was  fitted  for 
the  task  men  were  attempting  to  use  it  to 
record  the  colors  of  Nature  by  applying 
Wunsch's  discovery  in  various  ways. 

(A  color  cartoon,  showing  the  analysis  of  light 
proceeding  from  a  multi-color  object  into  its  red, 
green  and  blue  components  by  means  of  color 
filters  placed  in  turn  in  front  of  the  camera 
lens,  and  subsequent  projection  of  the  positives 
made  from  these  negatives  in  a  triple  lantern, 
was    projected.) 

In  the  cartoon  the  three  primary 
colored  lights  from  which  the  picture  is 
built  up  reach  the  eye  simultaneously 
after  reflection  from  the  white  screen. 
It  is  not,  however,  necessary  that  their 
arrival  should  be  simultaneous  for  the 
same  sensation  to  be  aroused  in  our 
minds.  We  have  in  the  lantern  pro- 
jector a  glass  disc  with  red,  green  and 
blue  sectors  situated  behind  a  mask  with 
a  V-shaped  slot.  As  the  disc  is  slowly 
turned  the  image  of  this  V  on  the  screen 
appears  alternately  red,  green  and  blue. 
If,  however,  the  disc  is  spun  at  consider- 
able speed,  the  individual  primary  colors 
are  no  longer  distinguishable — the  image 
on  the  screen  appearing  to  be  white. 
Similarly,  when  a  second  disc,  consist- 
ing of  red  and  green  segments,  is  rapidly 
rotated  behind  the  slot,  we  experience 
the  sensation  known  as  yellow  and  so  on. 

Successive  Additive  Projection 

The  earliest  attempts  at  color  cine- 
matography were  based  on  this  observa- 
tion (1897) .  In  front  of  the  camera  lens 
is  fitted  a  rotating  filter  with  red,  green 
and  blue  segments,  and  so  geared  with 
the  mechanism  that  each  neighboring 
frame  on  the  film  is  exposed  through  a 
neighboring  color  filter.  A  black-and- 
white  positive  print  from  this  negative 
is  then  projected  through  a  similar  seg- 
mented filter.  The  red  filter  positive 
image  is  in  the  gate  when  the  red  seg- 
ment is  in  front  of  the  projection  lens, 
and  so  on,  and  the  eye  synthesizes  the 
successive  primary  colored  images. 

Such  a  system  was  found  of  no  value 


What  do  you  know  about  the  requi- 
sites for  and  the  results  of  the  various 
color  motion  picture  processes?  About 
additive  and  subtractive  systems?  About 
the  lenticular  process  now  enjoying 
wide  favor?  About  the  projection  of 
various  colored  films?  About  the  eco- 
nomical, as  well  as  the  technical,  as- 
pects of  the  art  today?  These  and  many 
other  questions  are  discussed  in  detail 
in  the  accompanying  article  by  an  ac- 
knowledged authority  in  the  art  This 
and  the  concluding  instalment  to  be 
published  next  month  should  be  re- 
tained as  a  valuable  reference  work  on 
color    cinematography. — Editor. 

in  practice,  because  any  detectable  move- 
ment in  the  subject  photographed  dur- 
ing the  period  required  for  the  exposure 
of  three  successive  frames,  was  rendered 
as  an  intolerable  color  fringe  around 
the  moving  object,  since  only  when  the 
images  on  three  successive  frames  are 
identical  in  shape  will  they  register  on 
the  retina. 

In  an  attempt  to  minimize  this  draw- 
back, the  negative  has  been  exposed  and 
the  print  subsequently  projected  at  up 
tc  three  times  the  normal  speed.  This 
expedient,  although  it  reduces  the  dif- 
ference in  position  of  moving  bodies  as 
recorded  by  successive  frames,  does  not 
eliminate  it,  and  the  normal  observer  is 
more  intolerant  of  detectable  color 
fringes,  however  small,  than  of  quite 
gross  errors  in  color  rendering  (flesh 
tints  excepted) . 

Some  of  the  difficulties  of  successive 
additive  projection  can  be  minimized  by 
dividing  the  spectrum  into  two,  rather 
than  three,  parts  and  attempting  to 
match  natural  colors  by  using  varying 
pioportions  of  these  two  colors.  One  can 
either  abandon  the  blue  record  entirely, 
or,  by  using  a  blue-green  taking  filter, 
record  the  blue  and  green  rays  on  the 
same  frame.  Whichever  method  is 
adopted  in  taking,  the  projection  filters 
must  be  complementary  m  color  if  a 
pure  white  is  to  be  obtainable,  and 
when  this  is  the  case,  the  color  render- 
ing is  limited  to  two  dominant  hues, 
namely,   those   of   the   filter   themselves. 

Although  two-color  additive  processes 
can  give  attractive  pictures  of  carefully 
chosen  subjects,  the  color  rendering  is 

ri2i 


not  "natural,"  and  this  type  of  process 
need  not  be  further  considered. 

Accordingly,  attempts  were  made  to 
record  all  three  images  simultaneously 
on  neighboring  frames  of  the  film  by 
means  of  three  lens  cameras,  the  positive 
film  being  subsequently  projected  in  a 
three-lens  projector.  In  1912  Gaumont 
Co.  demonstrated  an  additive  three-color 
system  of  this  type;  but  although  the 
color  rendering  was  excellent,  their  daily 
projections  emphasized  another  serious 
difficulty.  In  the  Gaumont  camera  the 
three  separate  lenses  behaved  as  do  the 
lenses  on  a  stereoscopic  camera,  in  that 
they  recorded  slightly  different  views  of 
the  subject,  and  fringing  due  to  time 
parallax  was  replaced  by  fringing  due 
to  stereoparallax. 

Unique  Corrective  Method 

In  order  to  render  this  fringing  as  un- 
noticeable  as  possible,  an  observer  was 
stationed  in  the  prompter's  box,  only  a 
few  feet  away  from  the  screen,  and  it 
was  his  duty  to  keep  the  principal  object 
in  each  scene  in  register  by  operating 
electro-magnetic  controls  which  gave  ver- 
tical or  transverse  movements  to  the 
lenses  as  required  during  projection.  In 
the  hope  of  escaping  this  nightly 
drudgery,  the  operator  constructed  ap- 
paratus which  registered  the  nature  and 
extent  of  the  corrections  he  was  obliged 
to  make  throughout  the  showing  and 
which  would  correct  automatically  at 
subsequent  performances. 

Unfortunately,  however,  in  that  each 
primary  colored  filter  is  absorbing  at 
least  two-thirds  of  the  light  falling  on 
it,  in  order  to  obtain  an  adequately  lit 
picture  it  was  necessary  to  use  a  much 
more  powerful  arc  lamp  than  was  re- 
quired for  black-and-white,  and  the  film 
shrank  appreciably  each  time  it  passed 
through  the  exceedingly  hot  gate.  As 
a  result,  the  corrections  given  by  this 
device  only  sufficed  for  one  further 
showing. 

Since  that  early  and  very  striking 
demonstration,  many  methods  have  been 
proposed  for  overcoming  errors  due  to 
stereoparallax,  though  most  of  them 
merely  substituted  other  drawbacks;  the 
images  were  freed  from  stereoparallax, 
but  were  of  slightly  different  sizes,  or 
the  optical  system  was  only  capable  of 
giving  sharp  focus  over  a  limited  depth 
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CARBONS 


HELP  MAKE  YOUR  THEATRE 


Recently  published  records  show  that  a  major  factor  con- 
tributing to  accidents  in  motion  picture  theatres  is  the 
low  visibility  experienced  by  patrons  entering  the  dark- 
ened interior  from  the  brilliant  light  of  the  street. 
Darkened  interiors  are  necessary  when  the  level  of 
screen  illumination  is  low,  but  SUPREX  CARBONS 
provide  an  intensity  of  screen  illumination  which  per- 
mits supplementary  lighting  adequate  for  comfortable 
vision  from  the  moment  of  entrance. 


MAKE  YOUR  THEATRE  SAFE  FOR  YOUR  PATRONS 


USE  NATIONAL 

SUPREX 

CARBONS 


NATIONAL  CARBON  COMPANY,  INC 


Unit  of  Union  Carbide  IjTjjj  and  Carbon  Corporation 

CARBON  SALES  DIVISION,  CLEVELAND,  OHIO 

General  Offices:  30  East  42nd  St.,  New  York,  N.  Y. 
Branch  Sales  Offices  :       New  York    -    Pittsburgh    -    Chicago    -    Sen  Francweo 
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of  field.      None   of   these    difficulties    is 
incurable,  however. 

In  the  Francita  Realita  process,  de- 
veloped in  France,  a  triple  lens  unit  is 
used  to  record  simultaneously  the  three 
separation  images  within  the  area  of  a 
single  frame,  each  image  being  8.5  x  11 
mm.  in  size.  Prisms  in  front  of  the 
lenses  fitted  with  green  and  red  filters 
are  used  to  ensure  that  the  view  re- 
corded through  these  lenses  is  identical 
with  that  which  passes  through  the  blue 
filler  lens.  Standard  panchromatic  film 
is  used,  and  it  is  developed  and  printed 
exactly  as  for  black-and-white. 

The  projection  lens  unit  consists  of 
three  small  fixed  lenses  fitted  with  ap- 
propriate filters  and  in  front  of  which 
is  a  long-focus,  large  diameter  lens 
which  can  be  racked  backwards  and 
forwards  to  alter  the  equivalent  focus 
of  the  combination  and  so  correct  any 
faulty  superimposition  of  the  images 
which  might  arise  from  film  shrinkage. 
The  projection  lens  has  a  second  adjust- 
ment for  azimuth,  which  is  set  and 
locked  when  the  projection  unit  is  first 
installed  on  any  particular  projector. 

The  Francita  process  is  a  direct  de- 
scendant from  the  original  chromoscope, 
but  Du  Hauron  had  also  indicated  a 
method  whereby  one  could  avoid  the 
optical  problems  involved  in  the  photo- 
graphing and  superimposition  of  three 
separate  images.  He  suggested  that  the 
three-part  images  might  be  recorded  on 
one  plate  through  color  filters  of  micro- 
scopic size  intermingled  in  close  juxta- 
position— the  so-called  mosaic  screen 
processes.  The  only  professional  process 
of  this  type  is  Dufaycolor. 

The  16  mm.  cartoon  film  demonstrated 
here  was  processed  by  the  so-called  re- 
versal system,  whereby  the  camera  ex- 
posure is  converted  into  a  positive  for 
projection.  This  is  very  suitable  for  the 
amateur,  since,  when  only  one  copy  is 
required,  there  is  appreciable  economy 
in  producing  this  from  the  original 
negative. 

For  35  mm.  however,  copies  are  essen- 
tial and  the  reversal  system  has  then 
many  disadvantages.  35  mm.  Dufaycolor 
is  now  processed  by  conventional  nega- 
tive-positive procedure,  and  the  surpris- 
ing improvement  so  obtained  illustrates 
the  contention  that,  while  color  is  in 
the  melting  pot,  it  is  unsafe  to  assess 
the  future  of  any  process  on  the  basis  of 
present   drawbacks. 

In  its  successive  reversal  form,  Dufay- 
color was  open  to  criticism  on  several 
grounds  which  appeared  to  have  no  rela- 
tion to  the  method  used  for  processing 
and  the  results  obtained  by  the  new 
negative-positive  technique  have  in  some 
respects  surprised  even  those  who  have 
teen  closely  associated  with  it.  Screen 
pattern      is      no      longer      troublesome, 


the  impression  that  the  whole  screen 
was  alive  with  ants  having  dis- 
appeared. At  the  same  time  photographic 
quality  is  enhanced,  color  rendering  is 
more  truthful,  and  the  screen  pattern  is 
much  less  obtrusive. 

Thirty-five  mm.  Dufaycolor,  exposed 
in  any  standard  camera,  is  developed  to 
a  negative  by  black-and-white  technique, 
but  using  a  special  developer  which  has 
been  found  to  prevent  the  degradation 
of  color  rendering  which  hitherto  ac- 
companied negative-positive  processing 
of  such  material.  The  negative  is  con- 
tact-printed by  means  of  light  in  which 
all  rays  capable  (of  passing  through 
mosaic  elements  of  more  than  one  color 
are  absent. 

The  particular  form  of  light  used  is 
more  efficient  than  would  be  the  so-called 
"analysis"  filters  commonly  used  when 
duplicating  mosaic  screen  material.  The 
gate  of  the  printer  contains  an  ingenious 
but  simple  device  which,  without  sacrifice 
of  definition,  eliminates  all  risk  of  moire 
patterns  caused  by  screen  collision.  The 
exposed  positive  is  developed  in  a  de- 
veloper similar  to  that  used  for  the 
negative  and  is  projected,  both  as  re- 
gards sight  and  sound,  exactly  as  for 
black-and-white. 

The  Lenticular  Film  Process 

The  lenticular  system1  was  fore- 
shadowed by  Liesegang,  who  suggested 
that  colored  diaphragms  be  used  in  front 
of  the  camera  lens  in  conjunction  with  a 
cross-line  screen.  Each  aperture  in  the 
latter  acts  as  a  pinhole  camera  repro- 
ducing the  diaphragm  aperture  and,  as 
a  result,  the  half-tone  negative  so  ob- 
tained is  a  composite  three-color  record 
of  the  object  photographed.  A  lens 
diaphragm  with  three  apertures  fitted 
with  red,  green  and  blue-violet  filters  is 
used  in  conjunction  with  a  support  for 
a  panchromatic  emulsion  bearing  on  the 
side    nearest    the    lens    a    multitude    of 


COLLECTOR    ELEMENT 


this  process  and  marketed  as  Kodacolor 
a  reversible  16  mm.  lenticular  film. 
Kodacolor  film  base  is  embossed  with 
cylindrical  lenses — 20  to  the  mm. — each 
of  which  is  of  such  focal  length  that 
it  focuses  upon  the  emulsion  beneath 
it  an  image  of  a  linear  tricolor  filter 
fitted  in  front  of  the  camera  lens  and 
with  its  filter  segments  parallel  to  the 
ridges  on  the  film.  The  result  obtained 
is,  in  effect,  similar  to  that  obtained  by 
the  use  of  a  tricolor  line  screen  mosaic 
with  the  filter  units  in  contact  with  the 
emulsion. 

Using  a  three-band  filter  on  the 
camera  lens,  the  image  beneath  each 
tiny  cylindrical  lens  is  subdivided  into 
three  parts — each  corresponding  to  one 
segment  of  the  composite  filter  and 
formed  only  of  light  which  has  passed 
through  that  segment.  Thus,  red  rays 
reflected  from  the  object  photographed 
can  only  reach  the  emulsion  via  the  red 
segment  of  the  filter,  and  are  directed 
by  the  optical  system  into  the  same 
relative  position  behind  each  cylindrical 
lens.  When  the  exposed  emulsion  is  re- 
versed to  a  positive  silver  image,  this 
portion  will  be  transparent  in  proportion 
as  red  light  fell  upon  it;  and  when  the 
resulting  film  is  projected  through  a 
precisely  similar  optical  system,  white 
light  from  the  projection  lamp  passing 
through  these  transparent  portions  can 
leave  the  system  only  via  the  red  filter 
segment. 

This  suggests  that  the  projection  sys- 
tem should  be  optically  an  exact  inver- 
sion of  the  camera  system.  In  practice, 
of  course,  the  projection  lens  will  nor- 
mally be  of  longer  focal  length  than  the 
taking  lens,  and  the  image  is  not  neces- 
sarily enlarged  up  to  life-size.  It  is, 
however,  not  difficult  to  arrange  that  the 
cone  of  light  coming  through  the  pro- 
jector lens  has  exactly  the  same  angle 
as  the  cone  of  light  which  entered  the 
camera   lens,   and   supplementary  lenses 


PROJECTION    LENS 


COL.OP  FILTER 


Diagram  of  projection  optical  system  for  lenticular  color  film 


microscopic  lenses  formed  by  embossing 
the  celluloid  base. 

Keller  Dorian  patented  numerous 
methods  of  making  appropriately  em- 
bossed material.  In  1928,  Eastman 
Kodak  Co.  acquired  the  16  mm.  rights  to 


1  Data  on  the  projection  of  a  modern  lenticu- 
lated  film  color  process  were  given  in  "Requi- 
sites For  the  Projection  of  Lenticular  Color 
Film,"    in    I.    P.    for    Jan.,    1937,    p.    20. 


can  be  employed  in  the  projection  sys- 
tem to  place  the  images  of  the  banded 
color  filter  at  the  right  point  in  the 
optical  system. 

Agfacolor  lenticular  film  is  also  avail- 
able as  16  mm.  stock — there  being  36 
lenticulations  to  the  mm. 

For  some  years  intensive  research  in 
{Continued  on  page  31) 
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COMMUTATORS:  A  LITTLE  CARE 
SAVES  BIG  REPAIR  BILLS 

By  L.  E.  MILLER 

RELIANCE  ELECTRIC  ENGINEERING  COMPANY,  CLEVELAND 


THE  proper  care  of  d.c.  motor  and  the  commutator  and  replacing  the  oil- 
generator  commutators  is  a  highly  soaked  mica, 
debateable  subject.  Nearly  every  mainte-  If,  owing  to  brush-chattering  or  other 
nance  engineer  has  his  own  pet  methods  cause,  commutator-lubrication  appears 
which  he  is  prepared  to  defend  against  necessary,  a  small  amount  of  paraffine 
all  others.  The  following  suggestions  wax  may  be  used  during  the  time  the 
are  put  forward  as  the  result  of  experi-  commutator  is  seasoning.  When  a  com- 
ence  based  on  many  thousands  of  mutator  is  first  manufactured,  the  surface 
machines.  is  covered  with  innumerable  microscopic 

In   practically   all  cases  the  machine  ridges.    These  ridges  cannot  be  removed 

xn   yia^u^axiy    a  x  ^a  o                                                                     wider  and  shallower  at  the  opening,  it 

should  be  put  into   service  in  the  con-  except  by  the  wear  resulting  from  actual     . 

dition  it  is  received  from  the  manufac-  running   over   a  long  period.     While   it 

turer.       It    has     just    been    thoroughly  has  not  been  definitely  proved  what  is 

the   action   of   the   paraffine   on    a   com- 


themselves  and  so  causing  sparking  and 
wear.  "Experimenting"  by  novices  in 
this  highly  specialized  work  invariably 
induces  disastrous  results. 

With  regard  to  the  undercutting,  I 
myself  lean  toward  the  V-type  slot.  The 
cutter  producing  this  slot  is  so  built 
that  it  not  only  removes  the  upper  side 
of  the  mica  itself  but  also  a  sufficient 
amount  of  the  adjacent  copper  edges  to 
form  a  small  bevel  at  either  slot-edge. 
To  give  the  best  results,  a  slot  of  this 
type  may  be  cut  much  shallower  than 
the  usual  U-type  slot.  I  hold  no  brief 
against  the  U-type  except  where  the 
motor  is  operating  in  dirty  conditions, 
in  which  case  it  will  often  collect  dirt 
and  form  a  short-circuit  between  bars. 
On    the    other    hand,    the    V-slot    being 


is  more  likely  to  throw  out  the  dirt  than 
the  U-type. 


tested,  the  brushes  well  bedded-in  to  fit 
the  commutator  contour,  and  the  com- 
mutator itself  finished  to  as  high  a  de- 
gree of  perfection  as  is  possible  without 
actual  long-time  running.  It  should,  how- 
ever, be  very  carefully  watched  during 
the  first  six  months'  service,  because  it 
is  during  this  time  that  it  is  being  finally 
polished  by  the  action  of  the  brushes,  and 
is — or  ought  to  be — assuming  the  glossy 
and  generally  chocolate-brown  appear- 
ance which  promotes  long-wearing  char- 
acteristics both  for  the  commutator  and 
for  the  brushes. 

Unless  burning  or  roughness  appears 


mutator  of  this  sort,  it  would  seem  that 
the  material  fills  in  the  minute  valleys 
between  the  ridges  and  thus  tends  to 
prevent  excessive  wear  of  the  brush  dur- 
ing the  seasoning-in  time. 

Apply  Paraffine  Sparingly 

If  paraffine  is  used,  it  should  be  ap- 
plied very  sparingly,  by  putting  it  on  a 
piece  of  canvas  in  so  small  a  quantity 
that  it  barely  causes  stiffening  of  the 
fabric.  'After  applying  this  canvas  to 
the  commutator  surface,  the  latter  should 
be  immediately  wiped  off  thoroughly 
with  a  clean  piece  of  canvas.    Most  mod- 


Type  of  Slot  Important 

On  some  motors,  however,  it  is  not 
desirable  to  use  a  V-slot.  This  applies 
particularly  to  very  small  motors.  In 
these  cases  the  commutator  is  small  in 
diameter,  so  that  the  wider  slotting 
necessary  for  the  V-type  produces  what 
is  practically  a  number  of  rather  flat 
places  on  the  commutator.  These  are 
naturally  likely  to  cause  jumping  and 
sparking  of  the  brushes.  A  U-slot  is 
therefore  preferable. 

Despite  the  fact  that  many  motors  have 
been  operated  with  insulation  which  is 
not  slotted,  and  which  is  therefore  flush 


therefore,  the  commutator  should  not  be     ern  commutators  are  of  course  "under-     with   the    commutator-surface,    it   would 


touched  with  any  grinder  or  sandpaper. 

Roughness,  Burning  Remedies 

Should  any  roughness  or  burning 
appear,  however,  the  trouble  should  be 
immediately  investigated  and  eliminated. 
Insufficient  or  excessive  brush  pressure, 
high  mica  insulation  projecting  above 
the  commutator  bars,  overloading,  whip- 
ping of  belt,  uneven  gears,  vibration 
caused  by  machine  on  which  motor  is 
mounted,  or  unequally-bedding  brush  sur- 


cut" — that    is,    the    mica    insulation    be-  appear   inadvisable  on   general   purpose 

tween    the    copper    bars    is    cut    down  motors.     After  a  motor  has  been  manu- 

slightly    below    their   level    in    order    to  factured,  the  seasoning  and  extrusion  of 

avoid   the   risk    of   the    mica    extruding  the  mica  continues  for  quite  a  time.     If, 

high   enough   during    seasoning   to    pre-  therefore,    flush    micas    are    used,    it    is 

vent  the  brushes  from  maintaining  con-  necessary  to  use  abrasive  brushes  from 

tinuous     good     contact    with    the     bars  the  start  of  operation. 

Mechanical  Defects  Ruin   $10   Picture   Premiere 


People   don't  know  the   difference  be-         "All  the  artistry  in  the  world  cannot  take 

tween  good,  mediocre  or  just  plain  bad     the  place  of  sound  mechanics  in  film  manu- 

face,  should  be  looked  for  and  corrected.    vjsuai   an(j  SOund  reproduction — so  runs     facture,  which  is  primarily  a  mechanical  art 


If  roughness  appears,  as  it  may  do 
even  on  the  best  manufactured  commu- 
tator— because  of  the  "seasoning"  of  the 
mica  while  running,  or  from  flashing 
caused  by  excessive  starting  load,  by 
high  "dynamic  braking,"  or  by  heavy 
overload  current — it  should  be  removed 
by  fine  sandpaper — never  by  emery 
cloth,  because  emery  dust  will  become 
imbedded  in  the  bars  and  cause  them  to 
become  abrasive  like  a  lapping  block. 
If  sandpaper  will  not  remove  the  rough- 
ness, a  commutator  stone  may  be  used. 


the  argument  of  the  penny-pinching  man- 
ager whose  economy  program  centers 
about  the  projection  room.  Backers  of 
the  "Robber  Symphony,"  adjudged  by 
the  International  Cinema  Exposition  at 
Venice  last  summer  as  "one  of  the  ten 
best  pictures  made  throughout  the 
world,"  arranged  a  swanky  New  York 
premiere,  with  the  alleged  elite  present, 
at  prices  ranging  from  $2  to  $10— for 
sweet  charity,  of  course. 

Leading  Critic  Raps  Equipment 

Very  uncharitable,  and  extremely  dis- 


If  this  also  fails,  the  only  remedy  is  to     cerning,  was  critic  Frank  Nugent  of  the 


re-turn  the  commutator  in  a  lathe.  Care 
should  always  be  taken  that  no  oil  gets 
on  the  commutator  surface.  Such  oil 
will  be  absorbed  by  the  insulation  and 
cannot  be  removed  except  by  rebuilding 


N.  Y.  Times,  excerpts  from  whose  re- 
view of  the  proceedings  are  very  enlight- 
ening as  to  the  reaction  of  so-called 
"non-technical"  audiences.     Witness: 


Nor  can  we  shut  our  ears,  although  we 
wished  we  could,  to  the  deafening  metallic 
clamor  of  the  sound  track  when  the  score 
overtaxed  the  microphones. 

Machine  Exacted  'Dreadful  Penalty' 
"The  machine,  which  was  unfortunately 
ignored  in  producing  the  picture  struck  back 
savagely  on  opening  night.  The  projector 
rebelled  several  times,  and  the  audience, 
which  had  been  kept  in  the  dark  long 
enough,  indulged  in  hoots,  whistles  and  cat- 
calls. The  sound  boxes  behind  the  screen 
creaked,  buzzed  and  whined.  Once,  to  the 
delight  of  some  and  the  consternation  of 
the  rest,  the  film  parted  and  the  screen 
flashed  a  black-and-white  invitation  to  'visit 
your  nearest  Goodrich  dealer.'  By  that 
time  the  rout  was  complete;  art  had  a  bat- 
tered look  about  it.  Possibly  the  machine 
has  been  placated  by  now,  but  it  did  exact 
a  dreadful  penalty." 


CONSTRUCTIONAL  CHANGES  IN  SOME 
SOUND    SYSTEM    COMPONENTS 


By  LEROY  CHADBOURNE 


STANDARD  sound  parts,  presumably 
well-known  to  all  projectionists,  may- 
be unrecognizable  when  seen  for  the 
first  time  in  a  modern  design.  Outward 
appearances  have  changed  so  greatly 
even  in  a  few  years  that  the  projectionist 
who  is  perfectly  familiar  with  his  1930 
sound  system  may  find  it  difficult  to 
identify  more  than  a  few  parts  in  a  new 
installation. 

A  tube,  of  course,  is  a  tube;  but  it 
may  be  a  very  different  tube  both  in 
looks  and  in  action.  Many  present-day 
condensers  look  more  like  early-type  re- 
sistors than  anything  else.  In  some 
cases,  as  with  condensers,  the  part  func- 
tions on  an  entirely  different  principle. 
With  transformers  and  chokes,  on  the 
other  hand,  both  principle  and  construc- 
tion remain  unchanged,  but  appearances 
vary. 

Many  new  types  of  tubes  have  been 
described,  and  their  characteristics  listed, 
in  these  pages.  The  present  discussion 
is  concerned  not  with  tubes  themselves, 
but  with  their  accessories — resistors,  con- 
densers, and  especially  sockets.  How 
does  one  tell  the  plate  prong  from  the 
cathode  prong  in  the  newer  sockets? 
Once  that  was  easy. 

Refer  to  sockets  4E  and  4D  of  Fig.  1. 
There  still  are  in  use  some  thousands 
of  theatre  systems  that  have  sockets  of 
no  other  design.  4D  was  the  RCA  type; 
4E  the  Erpi.  There  was  only  one  chance 
to  guess  wrong;  the  second  guess  was 
bound  to  be  right.  The  same  sockets 
served  rectifier  tubes,  as  in  4C  and  4B 
of  Fig.  1.  In  many  Erpi  systems  4B 
was  favored,  with  a  jumper  connecting 
Terminals  2  and  3.  In  the  case  of 
modern  sockets  it  is  possible,  of  course, 
to  trace  down  wiring  in  detail  until  the 
socket  connections  become  intelligible. 
But  the  audience  may  not  be  willing  to 
wait  that  long.  Schematic  diagrams  will 
not  show  socket  connections.  Wiring 
diagrams  will,  but  are  not  often  made 
available  today.  Tube  data  sheets  are 
necessary.  The  data  sheet  or  booklet 
issued  by  the  tube's  manufacturer  will 
indicate  a  socket-type  number,  as  well 
as  the  electrical  characteristics  of  the 
tube  itself. .  In  the  absence  of  a  socket 
type-number,  the  tube  data  will  include 
a  socket  drawing  similar  to  Fig.  1.  The 
really  modern  projection  room  must  have 
on   file   socket   drawings   of   every   tube 


used.  There  is  no  other  way  to  cor- 
rectly and  quickly  identify  socket  con- 
nections. 

[Ed.'s  Note:  LP.  has  published  such 
data  for  all  RCA  sound-picture  tubes 
(Dec,  1936)  and  all  W.  E.  sound-picture 
tubes  (elsewhere  in  this  issue).] 

Thousands  of  earlier  systems  still  in 
use  have  bayonet-type  sockets,  that  is, 
sockets  built  with  a  shell  into  which  the 
tube  fits.  The  tube  is  inserted  with  a 
twist  which  locks  a  pin  into  a  bayonet 
slot  on  the  shell.  The  modern  trend  is 
almost  entirely  toward  the  straight 
plug-in  type  of  socket.  The  tube  is 
pushed  straight  down,  and  the  contact 
prongs  are  gripped  by  spring  contacts 
which  provide  physical  support  as  well 
as  electrical  connection.  A  practical 
consequence  of  this  type  of  construction 
is  greater  compactness,  two  tubes  now 
occupying  the  space  formerly  needed  by 
one,  with  a  corresponding  crowding  of 
wiring. 

Resistor    Characteristics 

In  addition,  modern  sockets  often  have 
more  than  four  terminals.  Twelve  socket 
terminals  today  may  occupy  less  space 
than  was  taken  by  four  in  older  equip- 
ment, and  tracing  down  wiring  becomes 
correspondingly  more  complex.  Rule-of- 
thumb  servicing,  never  entirely  easy,  is 
almost  impossible  with  the  new  type  of 
construction.  Exact  circuit  data  in  the 
form  of  schematic  diagrams  as  well  as 
socket  drawings  is  a  prerequisite  to  any 
intelligent  servicing  policy. 

Resistors  used  in  theatre  sound  equip- 
ment have  been  considerably  changed  in 
appearance  by  the  increasing  preference 


BASING  VIEWS  LOOKING 
AT  BOTTOM  OF  SOCKET 


for  resistance  compounds  as  against  re- 
sistance wire.  The  wire-wound  resistors 
were  almost  universally  used  in  the 
earlier  equipments.  They  consisted  of 
a  porcelain  base,  around  which  was 
wound  iron  or  nichrome  wire,  the  whole 
usually  covered  with  a  baked  enamel  that 
helped  to  dissipate  heat.  Terminals  for 
connection  protruded  through  the  enamel 
covering.  This  is  the  type  of  resistor 
familiar  to  most  projectionists.  It  still 
is  found  in  more  modern  equipment, 
but  the  compound  type  is  much  more 
common. 

The  compound  pressed  resistance  has 
no  wire  at  all,  except  for  external  con- 
nections. In  a  small  way,  it  is  compar- 
able to  an  arc  carbon  that  has  been 
equipped  with  a  connecting  wire  at 
either  end.  It  is  composed  of  special 
substances  pressed  or  baked  into  a  small 
cylinder.  There  is  no  way  to  guess  the 
resistance  value  of  the  gadget  by  its 
physical  size :  one  ohm  and  one  megohm 
look  exactly  alike.  The  difference  lies 
in  the  composition  of  the  material  used. 
The  resistors  are  sometimes  stamped  or 
printed  with  their  value  in  ohms.  Be- 
cause of  their  small  size,  the  value  may 
be  abbreviated  by  leaving  off  zeros.  Thus 
a  resistor  marked  IM  is  1,000  ohms;  a 
resistor  marked  IMM  is  a  million  ohms, 
or  a  megohm. 

The  more  common  practice  is  to  ex- 
press resistor  values  by  means  of  a  color 
code.  The  code,  which  is  simple  and 
easily  learned,  consists  of  a  combination 
of  ten  colors  and  three  positions,  on  the 
resistor,  where  the  colors  may  be  placed. 
Knowledge  of  the  code  is  a  great  aid  to 
modern  servicing,  because  by  means  of 
it  the  value  of  any  resistor,  its  probable 
position  in  the  circuit  with  reference  to 
any  given  socket,  and  its  probable  func- 
tion, are  made  known  at  a  glance.  The 
ten    colors    have    the    following    values: 


Brown   1 

Red    2 

Orange    3 

Yellow    ......  4 

Green 5 


Blue    6 

Violet    7 

Gray   8 

White    9 

Black    0 


FIGURE  1 


The  three  positions  are,  in  the  order 
given:  body,  end  and  band  (or  dot). 
The  body  color  is  read  first,  the  end 
color  next,  and  the  band,  or  dot,  last. 
The  first  two,  body  and  end,  represent 
figures,  according  to  the  code.  The  last, 
(Continued  om  page  20) 
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Socket  Connections  Shown  at  Foot  of  Chart,  wherein  are  key  numbers,  are  bol 


Code 
No. 


Tyfe 


Base 


Socket 
Connections 


Max.  Dimensions 


Length 


Diameter 


Type  of 
Cathode 


Cathode  Rating 


Volts 


Amperes 


PI 
Vo 


102G 


Voltage  Ampl. 
Triode 


Medium  4-Pin 
Bayonet  Type 


Fig.   2 


4-1/2" 


2-3/8" 


Filament 


2.1 


20  5D 


Power  Ampl. 
Triode 


Medium  4-Pin 
Bayonet  Type 


Fig.   3 


4-1/2" 


2-3/8" 


Filament 


4.5 


1.6 


20  5E 


Power  Ampl. 
Triode 


Medium  4-Pin 
Bayonet  Type 


Fig.   3 


4-1/2" 


2-3/8' 


Filament 


4.5 


1.6 


4 


242C 


Power  Ampl, 
Triode 


Large  4-Pin 
Bayonet  Type 


Fig.  1 


7-15/16" 


2-5/16" 


Filament       10 


3.25 


12 


' 


252A 


Power  Ampl, 
Triode 


Medium  4-Pin 
Thrust  Type 


Fig.   5 


6-3/4' 


2-11/16" 


Filament 


262A 


Voltage  Ampl. 
Triode 


Medium  4-Pin 
Thrust  Type 


Fig.   7 


5-1/4" 


1-13/16" 


Heater 


10 


0.32 


1 


264C 


Voltage  Ampl. 
Triode 


Small  4-Pin 
Thrust  Type 


Fig.   5 


4" 


1-3/16" 


Filanent 


1.5 


0.30 


1 


27 1A 


Power  Ampl. 
Triode 


Medium  5-Pin 
Thrust  Type 


Fig.   10 


6-3/4" 


2-7/16" 


Heater 


4 


27  5A 


Power  Ampl, 
Triode 


Medium  4-Pin 
Thrust  Type 


Fig.   5  5-5/8 


2-3/16" 


Filament 


1.2 


3 


— ■ 
2 


281A 


Coplanar  Grid 
Tetrode 


Medium  5-Pin 
Thrust  Type 


Fig.   9 


6-3/4" 


2-11/16" 


Filament 


1.6 


284D 


Power  Ampl. 
Triode 


Large  4-Pin 
Bayonet  Type 


Fig.  1 


7-15/16" 


2-5/16" 


Filament 


10 


3.25 


12 


294A 


Power  Ampl. 
Pentode 


Medium  5-Pin 
Thrust  Type 


Fig.  11 


5-1/4" 


1-13/16" 


Heater 


10 


0.32 


£ 


300A 


Power  Ampl. 
Triode 


Medium  4-Pin 
Thrust  Type 


Fig.   5 


6-1/2" 


2-7/16" 


Filament 


1.2 


4 


30  9A 


Voltage  Ampl. 
Variable-Mu 
Pentode 


Small  5-Pin 
Thrust  Type 


Fig.  12 


4-29/32" 


1-9/16" 


Heater 


10 


0.32 


310A 


Voltage  Ampl. 
Pentode 


Small  6-Pin 
Thrust  Type 


Fig.  13 


4-29/32" 


1-9/16" 


Heater 


10 


0.32 


£ 


PLATE.. 1 ..GRID 


FIG.      1 


,— FILAMENT- 


PLATE- METAL  TOP  CAP 

FIG.     4 


CONTROL  GRID  Gl 


SCREEN  GRIDG2 


I 


CATHODE  AND 
SUPPRES- 
SOR GRID  G3 


HEATER 

-CONTROL  GRID  Gl- 

METAL  TOP  CAP 


FIG.      11 

Presentation  of  these  data  in  this  particular  form,    which  includes  certain   identifying  marks,   is  copyright 


IFIER    TUBES    FOR    THEATRE    USE 

dews  of  sockets.    Use  this  Chart  in  Conjunction  with  Rectifier  Tube  Chart  on  page  21. 


Screen 

Grid 

folts 

Use 

Plate 
Volts 

Screen 

Grid 
Volts 

Arid 
Bias 

Volts 

Plate 
Current 

Ma. 

Load 

Resistance 

Ohms 

Power 

Output 

Watts 

Amplifi- 
cation 
Factor 

Plate 
Resistance 
Ohms 

Trans- 
conductance 
Micromhos 

Code 
No. 

- 

Amplifier 

130 
190 

- 

-1.5 

-2 

0.58 
1.46 

- 

- 

29.8 
30.2 

63,000 
43,000 

470 
700 

102G 

- 

Class  A 
Amplifier 

350 

- 

-22.5 

29 

7600 

.80 

7.3 

3,800 

1940 

205D 

- 

Class  A 
Amplifier 

350 

- 

-22.5 

29 

7600 

.80 

7.3 

3,800 

1940 

205E 

- 

Class  A 
Amplifier 

1000 
1250 

- 

-42 

-68 

85 
68 

7000 
8000 

12 
22 

12.5 

3,500 

3600 

242C 

- 

Amplifier 

400 
450 
500 

•* 

-50 
-60 
-70 

60 
60 
58 

3000 
3000 
4000 

5 

6.9 

8.3 

5.2 
5.1 
5.1 

1,500 
1,500 
1,500 

3500 
3450 
3450 

252A 

- 

Voltage 
Amplifier  . 

135 

-7.5 

0.7 

145,000 

- 

13.7 

29,000 

470 

262A 

- 

Voltage 

Amplifier 

60 
100 

- 

-2 
-8 

2.4 
2.1 

58,500 
62000 

- 

7.3 
7.2 

11,700 
12,400 

620 
580 

264C 

- 

Power 
Amplifier 

350 
450 

- 

-25 
-30 

34.5 
57.5 

5700 
4900 

1.7 
3.1 

8.4 
8.5 

2,850 
2,450 

2930 
3480 

27 1A 

- 

Power 

Amplifier 

200 
300 

- 

-45 
-80 

47 

51 

2060 
4400 

1.7 
3.5 

2.8 
2.7 

1,030 
1,100 

2770 
2450 

275A 

- 

Power 

Amplifier 

130 

250 

72 
65 

-60 
-70 

35 
45 

2000 
5000 

2.2 
4.2 

5 
5.2 

3,400 
3,600 

— 

281A 

- 

Class  A 
Amplifier 

1000 
1250 

- 

-161 
-220 

80 
64 

8500 

lopoo 

22.5 
40 

4.8 

1,900 

2500 

284D 

200 

Power 
Amplifier 

180 
250 

180 
200 

-18 
-18 

14.5 
19.5 

11,500 
12,000 

1.2 
1.6 

105 
122 

100,000 
100,000 

1050 
1220 

294A 

- 

Power 
Amplifier 

350 
450 

- 

-74 
-100 

60 
60 

3000 
4000 

8.3 
12.5 

3.8 
3.8 

720 
780 

5300 
4800 

300A 

- 

Voltage 
Amplifier 

180 
250 

75 
75 

-1.5 
-1.5 

4.8 
4.85 

- 

1100 
1450 

1,000,000 

1,300,000 

1100 
1110 

309A 

180 

Voltage 
Amplifier 

135 

250 

135     : 
135 

-3 
-3 

5.4 
5.5 

60,000 
100,000 

— 

- 

750,000 
600,000 

1750 
2400 

310A 

-HEATER- 
'-GRID-  METAL  TOP  CAP 


riLAMENTJ 
/ 
VPLATE-METAL  TOP  CAP 


FIG.      7 


FIG.      8 


CATHODE 
AND  SUP- 
PRESSOR 
GRIDG3 


SUPPRESSOR 
GRID  G3 


FILAMENT- 


PLATE  C=6  ■-(;=£=" 


CONTROL  GRID  Gi- 
METAL  TOP  CAP 


PLATE-STUDS  AT  TOP 

FIG.     14 


LFILAMENT- 

FIG.      15 


i 


G.  12  ^     YIG.      13 

International  Projectionist"  and  may  not  be  reproduced  in  whole  or  in  part  without  specific  permission  in  writing 
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Socket  Con 

nections  Sho 

wn  at  roo 

cey  nun 

ibers,  are 

bottom 

views  o 

f  sockets.    Us 

e  this  Chart  in 

Conjunction  with  Rectifier  Tuhe  Chart  on  page 

21. 

Code 

No. 

Type 

Base 

Socket 
3onnectlons 

Max.  Dl 
Length 

tensions 
Diameter 

Typo  of 

Cathode 

Cathod 
Volts 

9  Ratine 
Amperes 

Plate 

_V0lt8 

Screen 
Grid 
Volts 

Use 

Plate 
Volts 

screen 

Grid 
Volts 

Bias 
Volts 

Plate 
Current 

Ma. 

Load 

Resistance 

Ohms 

Power 

Output 

Watte 

Amplifi- 
cation 

Plate 
Resistance 

Trans- 
conduotancc 

Code 

102G 

Voltage  Ampl. 
Trlode 

Medium  4-Pln 
Bayonet  Type 

Fig.   2 

4-1/2" 

2-3/8" 

Filament 

2.1 

1 

190 

- 

Amplifier 

130 
190 

- 

-1.5 
-2 

0.58 
1.46 

- 

29.8 
30.2 

63,000 
43,000 

470 
700 

1020 

205D 

power  Ampl. 
Trlode 

Medium  4-Pin 
Bayonet  Type 

Fig.   3 

4-1/2" 

2-3/8" 

Filament 

4.5 

1.6 

400 

- 

Class  A 
Amplifier 

350 

- 

-22.5 

29 

7600 

.80 

7.3 

3,800 

1940 

205D 

20  5E 

Power  Ampl. 
Trlode 

Medium  4-Pin 
Bayonet  Type 

Fig.  3 

4-1/2" 

2-3/8" 

Filament 

4.5 

1.6 
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CHANGES  IN  SOUND  SYSTEM  COMPONENTS 


(Continued 

the  band  or  dot,  does  not  represent  a 
figure,  but  a  number  of  ciphers.  Thus, 
if  the  dot  is  blue,  six  ciphers  follow  after 
the  numbers  given  by  the  body  and  the 
end.  Suppose  the  body  to  be  brown 
and  the  end  black,  with  a  blue  band  or 
dot.     Then   for   the    body   write    1,    for 


FIGURE    2 

the  end  write  0,  and  for  the  dot  000,000 
— total  value,  10  million  ohms,  10  meg- 
ohms. Suppose  the  body  to  be  red,  the 
end  blacky  and  the  dot  black.  Write  for 
the  body  2,  for  the  end  0,  and  for  the 
dot  add  no  zeros — 20  ohms. 

All  values  of  resistance  are  taken  to 
the  nearest  code  number.  The  code  can- 
not indicate  a  value  of,  say,  1,234  ohms. 
Such  a  value  must  be  coded  as  brown 
body,  red  end  and  red  dot — 1200  ohms. 
Or  if  the  value  were  1274,  it  would  be 
coded  as  1300  ohms.  Resistors  of  this 
type  are  not  made  in  odd  values,  such 
as  1234  or  1274.  If  such  values  be  re- 
quired, a  1200-ohm  resistor  is  wired  in 
series  with  one  of  30  and  one  of  4  ohms, 
or  one  of  70  and  4  ohms. 

The  wattage  ratings  of  the  newer  re- 
sistors, as  of  earlier  types,  can  be  gauged 
roughly  by  physical  size.  The  half-watt 
size  are  about  the  thickness  of  a  match, 
and  something  like  %  inch  long.  One-, 
two-  and  five-watt  sizes  are  substantially 
identical  in  appearance — roughly  ^4  inch 
in  diameter  and  1%  inches  long.  This 
size  is  by  far  the  most  common.  Re- 
sistors of  this  appearance,  capable  of 
carrying  more  than  5  watts,  range  up  to 
the  physical  dimensions  of  a  fountain 
pen,  but  are  not  very  common;  the 
familiar  wire-wound  enamel  type  is  still 
preferred  for  power  work. 

Transformers  and  Chokes 
Size  as  well  as  the  color  code  are 
helpful  in  handling  these  resistors.  The 
half-watt  size  is  almost  certainly  a  grid 
resistor  carrying  no  current.  The  func- 
tions of  many  of  the  others  can  often 
be  deduced  by  their  resistance  values  as 


from  page  17) 

given  by  the  color  code.  If  the  charac- 
teristics of  the  tube  with  which  they 
are  associated  are  known,  the  color  code 
will  help  distinguish  resistors  according 
to  the  work  they  perform.  Detailed 
knowledge  of  the  code  and  of  tube  char- 
acteristics will  sometimes  prove  helpful 
when  tube  socket  data  is  not  available. 
Transformers  and  choke  coils  have 
changed  least  of  any  component  parts 
used  in  sound  work,  and  are  most  easily 
recognized  even  in  the  newest  equipment. 
Some  confusion  may  arise  out  of  the  fact 
that  sound  transformers  are  now  likely 
to  be  much  smaller,  for  the  same  sound 
power,  than  in  earlier  systems.  More 
important,  they  are  now  often  made  with 
a  large  number  of  connection  terminals, 
of  which  only  a  few  may  actually  be 
used.  The  reason  for  this  lies  partly 
in  the  multiplicity  of  tubes  now  avail- 
able. On  a  purely  commercial  basis,  the 
manufacturer  finds  it  advantageous  to 
build  one  instrument,  with  numerous 
taps,  that  will  match  a  great  many  tubes, 
rather  than  maintain  separate  trans- 
former models  for  each  new  type  of 
tube  introduced. 

The  existence  of  unused  taps  on  trans- 
formers should  not  confuse  the  projec- 
tionist. However,  it  is  vitally  necessary, 
before  removing  a  wire  from  any  such 
transformer,  to  make  certain  that  it  will 
go  back  to  the  same  prong.  If  failure 
to  restore  the  wire  to  its  proper  place 
only  stopped  sound,  the  trouble  would 
be  less  serious.     Sound  likely  will  not 


FIGURE  3 


stop,  but  become  distorted.  The  distor- 
tion may  be  noted  later,  and  the  cause 
very  difficult  to  find.  The  best  bet  is 
always  to  tag  the  wire  and,  if  the  prong 
is  not  numbered  the  prong,  too.  A 
modern  sound  transformer  is  shown  in 
Fig.  2. 

Power  transformers  also  have  under- 
gone some  change,  not  in  design  but  in 
the  way  they  are  used.  Most  older 
amplifiers  used  separate  plate  and  fila- 
ment transformers,  which  is  seldom  done 
today.  Almost  invariably  a  single  unit 
carries  both  plate  and  filament  second- 
aries; and  if  a  separate  grid  bias  rec 
tifier  is  used,  the  same  transformer 
provides  plate  and  filament  power  for 
that  tube  also. 

Next  to  tube  sockets,  condensers  show 


the  greatest  change  of  any  sound  equip- 
ment component.  A  projectionist  familiar 
only  with  the  older,  more  bulky  kind 
can  easily  fail  to  recognize  many  of  the 
current  models.  Condensers  today  may 
look  like  fuses,  like  resistors,  like  card- 
board boxes;  or  they  may  have  alumi- 
num shells. 

Radical  Condenser  Changes 

Early  sound  condensers  were  always 
of  the  paper  or  mica  type — that  is,  they 
consisted  internally  of  alternate  sheets 
of  metal  foil  and  resistance  material 
such  as  paper,  an  assemblage  of  which 
was  mounted  in  a  metal  can,  and  often 
sealed  in  place  with  an  insulating 
compound. 

Condensers  of  the  same  construction 
still  are  used,  but  are  built  more  com- 
pactly. A  long  strip  of  paper  is  placed 
over  a  long  strip  of  metal  foil;  then 
another  strip  of  foil  goes  on  top  of  the 
paper,  and  the  whole  is  rolled  into  a 
tight  spiral.  The  spiral  is  then  sub- 
jected to  high  pressure,  which  reduces 
it  to  the  smallest  possible  physical 
dimensions.  The  result  is  both  a  cheaper 
and  a  better  product.  The  compressed 
spiral  may  be  mounted,  according  to 
the  earlier  practice,  in  a  metal  can  and 
sealed  in  place.  Frequently,  however, 
it  is  pressed  into  a  wax-impregnated 
cardboard  box. 

Such  condensers  do  not  differ  greatly 
from  the  earlier  type.  Electrolytic  con- 
densers, however,  differ  enormously  not 
only  from  other  kinds  but  among  them- 
selves. 

An  electrolytic  condenser  is  used  in  a 
d.c.    line    only.      It    has    an    anode,    a 


Both    are. 
8  MFD.  500  p.v 


cathode,  an  electrolyte  (liquid  or  liquid 
paste),  and  an  insulating  layer  or  film 
formed  on  the  anode  by  the  chemical 
action  of  the  electrolyte.  This  film  is 
microscopically  thin  but  capable  of  with- 
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standing  hundreds  of  volts.  Since  the 
capacitance  of  any  condenser  increases 
with  the  nearness  of  its  plates,  the  ex- 
treme thinness  of  the  insulating  film 
makes  possible  great  capacitance  in  ex- 
tremely small  space.  Whereas  earlier 
sound  amplifiers  often  used  bulky  and 
heavy  banks  of  condensers,  the  same 
work  is  now  done  by  a  bit  of  cardboard 
or  aluminum  not  much  larger  or  heavier 
than  a  package  of  cigarettes. 

Electrolytic  condensers  are  of  two  gen- 
eral kinds — ^"dry"  and  "wet".  The  dry 
type  is  not  actually  dry — that  is,  with- 
out moisture^ — any  more  than  a  "dry 
battery"  is  without  moisture.  In  both, 
the  electrolyte  is  present  in  the  form 
of  a  paste  or  jelly  in  which  the  moisture 
content  has  been  reduced  to  the  absolute 
minimum  required  by  the  chemical  ac- 
tion. The  anode  of  the  electrolytic 
condenser  is  usually  aluminum;  the 
cathode  aluminum  or  copper.  Solutions 
of  sulphuric  acid,  or  of  boric  acid  and 
ammonium  or  sodium  borate,  are  used 
as  electrolytes. 

The  finished  condenser,  especially  the 
dry  type,  may  be  built  Into  a  cardboard 
container,  with  a  wire  protruding  at 
each  end  that  resembles  one  of  the  re- 
sistors mentioned  previously,  although 
slightly  larger  and  thicker.  It  may  be 
built  into  a  cardboard  box,  or  an  alumi- 
num can,  as  shown  in  Fig.  3.  The 
aluminum    can   of   Fig.   3    contains   two 


FIGURE  4 

condensers,  each  of  8  microfarads,  500 
volts  rating,  connected  in  parallel.  The 
parallel  connection  is  the  reason  why 
there  are  only  three  terminals :  the  nega- 
tive is  common.  Condensers  of  this  type 
are  often  used  as  rectifier  filters. 

Electrolytic  condensers  cannot  be  used 
in  a.c.  lines,  because  their  insulating  film 
will  break  down.  The  insulating  film 
will  also  be  destroyed  if  these  condensers 
are  connected  in  reverse  polarity.  Here 
is  another  departure  from  the  older  order 
of  things:  polarity  was  unheard  of  in 
connection  with   the   earlier-type    paper 
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or  mica  condensers.  It  must  be  watched 
carefully,  however,  in  the  case  of  elec- 
trolytics. 

Electrolytic  condensers  will  often  heal 
themselves  after  puncture — still  another 
change.  The  insulating  film  is  restored 
by  chemical  action  when  the  unit  is 
connected  in  proper  polarity,  provided 
the  flash-over  has  not  been  very  great. 
This  is  another  point  to  keep  in  mind 
in  servicing  equipment  that  uses  con- 
densers of  this  nature. 

Since  electrolytic  condensers  are  not 
useful  in  a.c.  lines,  the  earlier  paper  or 
mica  type  still  holds  a  place  in  sound 
equipment,  although  somewhat  modified 
in  construction.  Fig.  4  shows  a  2-micro- 
farad  paper  condenser  built  for  two 
thousand  volts. 

There  is  no  more  striking  and  con- 
spicuous change  in  sound  equipment 
than  the  progress  from  the  earlier  type 
"fader"  or  volume  control  to  the  incon- 
spicuous potentiometer  now  often  built 
into  the  amplifier  as  merely  a  minor  part 
of  that  circuit.  The  older  fader,  wired 
in  a  transmission  line,  had  to  maintain 
impedance  match  regardless  of  changes 
in  setting,  and  was  of  the  "pad"  type 
construction,  with  terminal  studs  through 
which  the  sliding  contact  made  connec- 
tion to  the  different  coils. 

The  newer  volume  control  is  connected 


in  the  grid  circuit  of  an  amplifier,  and 
impedance  match  is  unimportant.  It  is 
a  simple  wire-wound  or  carbon  poten- 
tiometer. The  carbon  type  consists  of  a 
semi-circle  of  smooth  carbon  compound, 
having  the  desired  resistance  value,  over 
which  a  contact  slides.  The  wire-wound 
type  is  identical  in  construction  with  the 
familiar  filament  rheostat  of  earlier  days, 
except  that  wire  of  very  high  resistance 
is  used.  Both  types  are  often  tapered — 
that  is,  as  the  contact  is  moved  the  re- 
sistance does  not  change  in  direct  pro- 
portion, but  in  a  logarithmic  ratio, 
conforming  to  the  response  of  the  human 
ear. 

Potentiometers  of  this  type  of  construc- 
tion are  made  with  several  different 
tapers,  depending  on  their  application. 
In  ordering  replacements  always  specify 
that  the  unit  will  be  used  as  an  audio 
volume  control,  insuring  that  the  replace- 
ment will  have  the  correct  taper.  The 
wrong  taper  will  make  proper  volume 
control  difficult;  depending  on  the  posi- 
tion of  the  slider,  sound  will  either 
change  drastically  in  volume  at  the 
slightest  touch  or  hardly  change  at  all 
when  the  control  is  moved  over  a  fair 
portion  of  the  circle. 

(Note:  Questions  suggested  by  the  fore- 
going article  are  solicited  and  will  be 
answered    promptly.) 


Nebraska   Forces   Room    Ventilation 
Following   Arc   Exhaust    Tests 


THAT  the  carbon  arc  used  in  project- 
ing motion  pictures  contributes  to 
the  definite  occupational  hazards  atten- 
dant upon  such  work  has  long  been 
known  by  well-informed  observers.  The 
stumbling  block  in  the  path  of  those 
who  are  constantly  striving  for  improve- 
ment of  projectionist  working  conditions 
is  a  hyra-headed  group  consisting  of 
apathetic  craft  representatives,  penny- 
pinching  exhibitors,  and  either  inefficient 
or  corrupt  inspectors  who  are  charged 
with  enforcement  of  such  beneficial  laws 
as  exist. 

The  present  enlightened  policy  of  state 
industrial  commissioners  and  labor  de- 
partments is  made  apparent  in  the  ap- 
pended excerpt  from  the  twenty-sixth 
biennial  report  of  the  Nebraska  State 
Department  of  Labor  for  the  period 
ending  Dec.  31,  1936.  Particularly  in- 
teresting are  the  findings  set  forth  in 
the  appended  excerpt  therefrom,  which 
should  be  added  to  the  files  of  projec- 
tionist organizations  everywhere.  The 
prompt  action  taken  by  this  Nebraska 
department  is  indicative  of  the  gratify- 
ing results  obtainable  by  an  alert  and 
sympathetic  state  agency. 

I.  P.  is  indebted  to  Carl  White,  man- 
ager of  the  Quality  Theatre  Supply  Co., 


Omaha,  Nebraska,  for  directing  its  at- 
tention to  this  report.  The  excerpt 
follows : 

The  Labor  Department  in  1935  was  con- 
fronted by  a  serious  problem,  the  existence 
of  which  everybody  connected  therewith 
seems  to  have  been  ignorant.  About  the 
first  of  September  complaints  were  made  to 
the  Department  regarding  conditions  in  sev- 
eral theatre  projection  rooms.  Investigation 
showed  poor  ventilation  and  unsanitary 
conditions  in  these  booths.  Inquiry  of  the 
operators  working  there  indicated  that  some 
of  them  were  suffering  from  some  unex- 
plained ailment. 

Carbon-Monoxide    Poisoning    Diagnosis 

About  the  same  time  a  projectionist  who 
had  been  in  poor  health  for  some  time, 
changed  physicians  and  consulted  a  physi- 
cian familiar  with  the  effects  of  toxic  gases, 
who,  upon  investigation,  was  convinced  that 
the  cause  of  this  man's  ailment  was  from 
gases  generated  from  the  carbon  arc  light. 
This  physician  collaborated  with  the  Labor 
Department  in  some  blood  tests  and  other 
investigations  regarding  this  situation,  which, 
together  with  reports  from  projectionists  con- 
vinced us  that  a  condition  existed  which 
must  be  remedied.  Carbons  used  in  these 
lights  were  secured  by  the  Labor  Depart- 
ment and  at  our  request  the  State  Health 
Laboratory  ran  some  tests,  the  result  of 
which  is  explained  in  the  following  report 
made  to  the  Department: 

"Following  information  from  you  of  a 
number  of  cases  of  chronic  illness  occurring 


among  motion  picture  projectionists  employ- 
ing the  carbon  arc  light  for  illumination 
purposes,  some  of  these  cases  having  been 
tentatively  diagnosed  as  carbon-monoxide 
poisoning,  and  at  your  suggestion  that  the 
Laboratory  aid  in  attempting  to  determine 
the  nature  of  poisonous  fumes  emanating 
from  the  carbon  arc  light,  some  experiments 
were  undertaken  which  will  be  discussed  in 
the  paragraphs  to  follow. 

"An  apparatus  was  arranged  to  collect  the 
fumes  from  above  the  carbon  arc  and  cause 
them  to  pass  through  an  enclosed  glass 
chamber  at  a  regular  uniform  rate.  Guinea 
pigs  exposed  to  such  fumes  in  this  chamber 
showed  restlessness  and  irritation  beginning 
a  few  minutes  after  exposure  had  started 
and  progressing  with  increased  intensity, 
the  animals  staggering  around  until  at  the 
end  of  forty-five  minutes  to  one  hour  the 
animals  so  treated  were  unable  to  stand  any 
longer.  They  were  then  removed  from  the 
chamber  and  a  rapid  recovery  of  the  animals 
to  apparently  normal  state  followed. 

Gas  Test  Reaction  of  Animals 
"An  absorption  train  designed  to  absorb 
nitric  oxide  but  to  permit  the  passage  of 
carbon  monoxide  was  introduced  between 
the  carbon  arc  and  the  glass  chamber.  Tests 
for  nitrites  showed  that  this  absorption 
train  did  not  remove  all  of  the  nitric  oxide 
gases,  but  indicated  that  the  amount  of 
such  gases  reaching  the  chamber  were  con- 
siderably reduced.  Guinea  pigs  exposed  to 
the  fumes  in  this  chamber  following  such 
absorption  showed  no  signs  of  irritation  or 
toxicity  at  the  end  of  1%  and  3  hours' 
exposure,  respectively. 

"Spectroscopic  examination  of  the  bloods 
taken  from  these  two  series  of  experiments 
were  made  immediately  following  the  ex- 
periment. The  spectroscopic  appearance  of 
the  blood  from  the  animal  exposed  to  the 
unaltered  fumes  showed  an  abnormal  spec- 
trum identical  with  normal  blood.  No 
spectroscopic  evidence  of  carbon  monoxide 
poisoning  could  be  found  in  the  blood  of 
the  animal  so  exposed. 

Prove  Importance  of  Ventilation 
"The  fact  that  nitrogen  oxides  are  pro- 
duced by  the  arc  and  that  these  oxides  are 
toxic  is  not  new  knowledge.  However,  these 
brief  experiments  illustrate  the  importance 
of  adequate  ventilation  to  prevent  exposure 
of  workers  to  the  fumes  from  the  arc.  The 
experiments  conducted  showed  definite  evi- 
dence of  considerable  toxicity  resulting  from 
the  nitric  oxides,  but  showed  no  evidence 
of  other  poisonous  substances  in  the  fumes 
from  the  carbon  arc  light." 

Between  September  and  the  end  of  the 
year  1935,  practically  every  theatre  projec- 
tion room  in  the  state  was  inspected,  and 
wherever  improper  conditions  prevailed 
recommendations  were  made  to  eliminate 
the  trouble.  A  simple,  cheap,  home-made 
forced  ventilating  system  was  devised  and 
drawings  made.  Blueprints  were  furnished 
to  all  theatres  where  there  was  improper 
ventilation. 


PHASE    INVERSION    BOOKLET 

The  phase  inversion  technique  as  prac- 
ticed in  Europe  and  America  alike,  is 
dealt  with  in  detail  in  the  June,  1936, 
issue  of  the  Aerovox  Research  Worker. 
Because  of  the  widespread  interest  in 
phase  inversion,  additional  copies  have 
been  run  off  and  made  available  to  any- 
one writing  to  Aerovox  Corp.,  70  Wash- 
ington St.,  Brooklyn,  N.  Y.,  without 
charge  or  obligation. 
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The    industry    trade    press    reports 

Industry   Klgnts     tnat  jn  tne  proposed  new  recording 

in  the  agreements    between    the    producers 

rw<   i      .   .         r>.    i  i    and  Erpi  the  latter  is  demanding  as 

lelevision  Field  .,     t.      t       ■     ■      tU  °  u 

a  consideration  tor  signing  that  all 

technical  developments  by  producer  employees  relating  to 
"electrical  communication  of  intelligence"  (a  nice  phrase 
covering  the  entire  field  of  communications,  including  tele- 
vision) be  made  available  to  Erpi,  meaning  A.  T.  &  T.  This 
demand  opens  up   an  interesting  field  of  speculation. 

The  first  contracts  between  Erpi  and  the  producers  pro- 
vided that  the  latter  make  available  to  Erpi  the  rights  to 
any  development  relating  to  the  sound  picture  field,  includ- 
ing disc  and  film  recording .  and  reproduction.  Anybody 
knowing  their  Hollywood  would  certainly  not  complain  about 
such  a  clause,  because  the  telephone  company,  after  expend- 
ing huge  sums  to  develop  sound-picture  equipment, 
was  entitled  to  some  measure  of  protection  from  the  Holly- 
wood pseudo-scientist  vultures.     So  far,  so  good. 

The  current  Erpi-contract  demand  is  a  different  proposi- 
tion altogether.  Why?  First,  because  until  1952  at  least 
neither  A.  T.  &  T.  nor  any  of  its  subsidiaries  have  any  rights 
to  etherized  (that  is,  without  wires)  television,  as  a  result  of 
the  agreements  stemming  out  of  the  consent  decree  accepted 
by  the  government  in  the  now-famous  Wilmington,  Del.,  anti- 
trust suit.  All  such  rights  rest  with  RCA.  Is  A.  T.  &  T., 
then,  figuring  on  engaging  in  wired  television,  say  in  populous 
dollar-density  centers  such  as  New  York,  Chicago,  Boston, 
Philadelphia,  San  Francisco,  and  like  centers?  Maybe.  It 
would  be  comparatively  easy,  for  example,  to  encircle  New 
York  with  offshoots  of  a  coaxial  cable,  the  cost  of  which 
would  be  as  nothing  compared   with  potential  income. 

The  experiences  of  A.  T.  &  T.  during  the  recent  investiga- 
tion by  the  Federal  Communications  Commission  into  the 
former's  activities  occasioned  no  little  concern  by  A.  T.  &  T. 
for  the  safety  of  its  fundamental  nickel-in-the-slot  business, 
apart  from  sound  pictures  or  any  other  subsidiary  activity. 
Was  the  scare  sufficient  to  deter  A.  T.  &  T.  from  future  ex- 
cursions into  non-telephone  fields?  Probably  not,  in  view 
of  this  latest  Erpi  demand  relative  to  film-company  develop- 
mental rights.  Now,  nobody  could  or  would  object  to 
A.  T.  &  T.  participation  in  the  television  field.  While  their 
agreement  with  RCA  on  etherized  rights  runs  until  1952 
(which  might  as  well  be  forever) ,  they  are  perfectly  free  to 
dabble  in  wired  television.  But  why  should  the  motion  pic- 
ture business  be  called  upon  to  put  the  telephone  company 
into  the  wired  television  business?  Because  of  huge  A.  T.  &  T. 
expenditures  for  television  development?  Nonsense.  Here 
we  have  an  altogether  different  pattern  from  that  relating  to 
sound  pictures. 

Erpi  rights  to  sound-picture  developments  are  more  or  less 
clearly  defined.  Priority  in  sound  pictures  through  their  own 
development  work,  or  through  acquired  rights,  is  no  longer 
a  burning  issue.  But  by  this  time  it  is  clearly  evident  that 
motion  picture  film  will  play  quite  an  important  part  in  the 
development  of  television.  What  specific  rights  does  A.  T.  &  T. 
(through  Erpi)  have  in  the  film  business  per  se?  Long  be- 
fore Erpi  was  in  existence  the  film  industry  had  at  work 
technicians  who  contributed  mightily  to  the  development  of 
the  motion  picture  film  art;  and  they  continued  to  do  so  even 


after  sound  pictures  came  in.  Priority  in  film  developments 
for  the  motion  picture  industry  per  se  is  no  less  well-defined 
than  priority  for  Erpi  in  the  sound  picture  field. 

Why  should  the  motion  picture  industry  assent  to  an  in- 
clusive agreement  which  would  automatically  and  without 
charge  transfer  to  Erpi  rights  which  were  conceived  and 
worked  out  before  Erpi  ever  existed,  before  the  telephone 
company  ever  entered  the  theatrical  field?  Before  sound 
pictures,    motion    pictures    constituted    an    industrial    entity! 

What  would  happen  if  the  industry  refused  to  sign  the 
Erpi  agreements  now  pending?  Answer:  nothing.  Fortunately- 
such  is  the  situation  today  that  Erpi  could  do  nothing  about 
such  a  refusal.  After  all,  the  motion  picture  industry  will 
have  a  vitally  important  stake  in  television,  the  accuracy 
of  which  statement  is  self-evident.  Why,  then,  should  the 
industry  now  sign  away  its  stake  as  part  of  an  agreement  for 
the  recording  of  sound  pictures,  far  in  advance  of  the  in- 
troduction  of  television?      The   answer  is   that  it   shouldn't. 

The  motion  picture  and  the  television  industries  are 
destined  to  have  much  in  common:  for  the  former  as  a  means 
of  survival  and  for  the  latter  as  a  tremendous  lift  in  its  early 
stages.  Such  advantages  as  the  picture  industry  will  enjoy 
as  a  result  of  this  inevitable  tie-in,  whether  relating  to  patent 
rights  or  otherwise,  will  accrue  to  it  as  a  matter  of  right,  as 
the  fruits  of  thirty  years  of  progress.  The  demand  by  any 
sound-picture  company  that  the  motion  picture  industry  sign 
away  these  rights  as  a  mere  detail  to  an  ordinary  sound- 
picture  recording  agreement  (such  recording  no  longer  being 
surrounded  with  an  aura  of  mystery  or  obtainable  from  only 
one  source)  is  presumptuous  in  the  extreme  and  wholly  un- 
warranted on  any  reasonable  basis.  This  provision  in  the 
contracts  should  be  red-inked.  The  industry  needs  no  booking 
agent  to  peddle  its  hard-earned  rights. 


Security  Equally 

Important 

As  Efficiency 


Disinterested  persons,  if  acquainted 
with  the  efforts  of  the  motion  pic- 
ture business  to  effect  an  agreement 
on  reel  length,  would  marvel  at  the 
ineptness  of  the  fifth  largest  in- 
dustry in  the  world.  The  organized  craft  based  its  opposition 
to  this  new  standard  on  two  points:  safety  considerations 
and  the  probability  that  the  use  of  long  reels  will  ultimately 
result  in  decreased  manpower.  The  distributors  scoffed  at 
these  objections,  and  particularly  at  the  latter.  However, 
even  before  the  general  introduction  of  the  larger  reel  ex- 
hibitor leaders  in  Chicago  and  elsewhere  cited  double  reels 
as  a  reason  for  decreased  manpower.  Granted  that  this 
process  of  thought  is  bereft  of  any  reason,  the  fact  remains 
that  the  double-reel  standard  is  bound  to  engender  such  senti- 
ments among  exhibitors. 

Numerous  correspondents  have  inquired  as  to  the  stand  of 
I.  P.  on  this  proposition.  Certainly  not  a  disinterested  party, 
I.  P.  can  only  repeat  its  reminder  of  several  months  ago  ro 
the  distinguished  F.  H.  Richardson,  who  worked  up  a  fine 
froth  anent  "organization  opposition"  to  the  long  reel,  i.  e., 
that  there  are  some  things  vastly  more  imporant  than  ef- 
ficiency, and  of  these  security  is  one.  Assuming  that  the 
double-reel  standard  is  perfect  technically  and  does  not  lessen 
the  factor  of  safety,  no  person  or  organ  claiming  to  have 
projectionist  welfare  at  heart — and  certainly  not  I.  P. — can 
ignore  the  reasons  underlying  craft  opposition  thereto. 
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EYE-STRAIN:  A  DEFINITE  OCCUPATIONAL 
HAZARD  FOR  PROJECTIONISTS 

Notes  on  Some  Causes  of  Projectionist  Eye-Strain  and  how  Best  to  Avoid  it 
By  CHARLES  R.  UNDERHILL,  Jr. 


RCA    FIELD    SERVICE    ENGINEER,    PITTSBURGH,    PENNA. 


1"^  HE  conditions  which  surround  and 
affect  the  life  and  development  of 
•  civilized  man  are  extremely  com- 
plex and  varied,  and  represent  the  rela- 
tive advancement  of  a  primitive  or 
ancient  people.  Progress  in  the  arts 
and  science  requires  man  to  depend 
upon  the  sense  of  sight  more  than  upon 
any  other.  The  evolution  of  the  eye  was 
complete  eons  before  there  were  any 
schools  or  printing  presses  or  electric 
lights.  The  eye  acquired  the  ability  to 
take  care  of  itself  under  extreme  condi- 
tions of  illumination  from  mid-night  to 
mid-day.  In  those  days  it  served  the 
needs  of  the  human  animal  perfectly. 

The  tallow  candle  has  been  but  lately 
displaced  by  the  various  forms  of  arti- 
ficial lighting,  which  have  caused  most 
of  us  to  prolong  our  vocations  and  avo- 
cations into  hours  when  primitive  man 
was  forced  to  rest.  Within  the  last 
couple  of  decades  has  come  the  moving 
picture. 

The  visual  organ  is  imperfectly  fitted 
for  all  those  new  developments.  Is  it 
reasonable  to  expect  that  Nature  should 
have  provided  for  all  of  them  and  pro- 
duce an  organ  that  could  respond  to 
these  new  demands? 

Projectionists  Severely  Exposed 

The  environment  of  a  motion  picture 
projectionist  causes  strain  on  the  eyes 
not  experienced  by  the  average  person; 
still  it  is  not  as  direct  in  destructive 
results  as  certain  other  unusual  occupa- 
tions. However,  where  the  eye-strain  is 
more  pronounced,  precautionary  prac- 
tices have  become  well  established.  Steps 
are  being  taken  to  check  the  ravages  of 
civilization  upon  the  human  eye,  and 
projectionists  must  know  how  to  properly 
control  the  light  in  their  projection 
rooms  so  that  it  is  safe  and  practical 
and  will  cause  no  undue  strain  on  their 
eyes. 

Statistics  indicate  that  nine  out  of 
every  ten  persons  living  under  civilized 
conditions  have  imperfect  sight,  and  as 
the  age  increases,  the  proportion  in- 
creases, until  at  forty  it  is  almost  im- 
possible to  find  a  person  free  from 
visual  defects.  Disturbances  of  the  cir- 
culation, the  digestion  and  the  kidneys 


are  said  to  affect  the  eyes,  so  that  ab- 
normal use  of  the  eyes  during  such  times 
may  cause  severe  strain  and  suffering. 

Every  projectionist  knows  that  the 
direct  rays  of  a  carbon  arc  will  hurt 
his  eyes.  He  avoids  looking  into  the 
direct  arc  for  this  reason.  Not  every 
projectionist  knows  that  the  danger  lies 
not  alone  in  the  intense  brilliance  of  the 
light  but  in  its  nature;  also,  that  the 
reflected  (indirect)  light  from  the  car- 
bon arc  has  the  same  injurious  proper- 
ties as  the  direct  light,  though  the 
reflected  light  is  not  as  bright.  Many 
projectionists  have  experienced  "sun- 
burn" from  exposing  the  skin  of  their 
arms,  neck  or  face  to  these  rays.  The 
reason  for  this  is  that  the  rays  are  rich 
in  ultra-violet  (invisible),  light.  It  is 
these  rays  in  both  the  sun  and  the  car- 
bon arc  that  cause  sunburn. 

These  rays  will  not  pass  through 
ordinary  glass,  though  they  will  pass 
through  quartz.  Thus,  plain  glass  will 
protect  one  from  these  rays.  Under 
regulated  conditions,  carbon  arc  rays 
have  great  therapeutic  value,  but  uncon- 
trolled they  are  very  harmful.  That 
reflected  light  is  effective,  let  it  be  re- 
called that  a  bad  case  of  sunburn  can 
be  more  quickly  attained  at  the  sea- 
shore due  to  the  reflected  ultra-violet 
rays  of  the  sun  from  the  surface  of  the 
waves. 

Seal  hunters  of  Newfoundland  and  the 
scalers  of  the  14,000  ft.  Materhorn  in 
the  Alps  know  that  in  very  clear  or 
rarified  atmospheres  snow  and  ice  re- 
flect the  sun's  rays  in  countless  direc- 
tions, though  they  strike  the  earth  but 
from  one  direction.  They  wear  goggles 
under  such  conditions,  for  they  know 
the  tortures  of  snow-  and  ice-blindness. 
This  blindness,  though  temporary,  is  a 
serious  thing  and  a  terrible  sensation. 
It  is  like  having  sand  thrown  into  the 
eyeballs.  Water  runs  out  of  the  eye. 
With  a  good  dose  of  it,  men  have  be- 
come almost  insane. 

Most  surfaces  of  the  earth  absorb 
enough  of  the  sun's  rays  to  make  the 
reflected  light  comparatively  feeble  and 
entirely  harmless.  Also,  in  most  heavily 
populated  sections  the  atmosphere  is  suf- 
ficiently laden  with  dust  or  smoke  par- 
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tides  to  reduce  the  light  intensity  to  a 
degree  where  the  reflected  light  from 
snow  or  ice  can  cause  no  harm  to  nor- 
mal eyes.  .  Under  such  conditions  one 
can  look  directly  into  the  sun  without 
harmful  effects. 

General  Room   Illumination 

The  most  subtle  but  positive  cause  of 
eye  trouble  among  projectionists  is  work- 
ing in  an  improperly  lighted  room.  As- 
suming that  most  projectionists  use 
reasonable  care  about  letting  direct  or 
reflected  light  from  the  carbon  arc  reach 
his  eyes,  there  are  many  rooms  in  which 
light  is  not  properly  distributed  over 
the  major  portion  of  the  working  area. 
The  practice  is  often  made  of  turning 
off  all  lights  after  threading-up,  rewind- 
ing, checking  carbon  trim,  etc.,  so  that 
no  light  is  visible  except  that  from  re- 
flected sources  from  the  arc  lamp  and 
exciter  lamp,  and  the  glow  of  the  ampli- 
fier tubes.  Some  projectionists  use 
varied  forms  of  subdued  lighting,  such 
as  long  tubular  reflectors  over  ceiling 
lights  allowing  a  small  circle  of  light 
directly  at  the  point  of  threading  up  or 
rewinding;  or  bulbs  of  very  low  candle- 
power  are  used  in  dull  reflectors.  In 
extreme  cases,  walls  and  ceilings  have 
been  painted  dull  black. 

Various  motives  cause  the  projection- 
ist to  operate  under  such  conditions. 
They  claim  they  can  see  the  picture  on 
the  screen  better,  being  more  certain  of 
catching  the  change-over  cues,  particu- 
larly where  there  is  glass  in  the  ports. 

The  most  mistaken  idea  about  a  dark 
projection  room  is  that  it  is  easier  and 
more  restful  on  the  eyes.  Under  the 
conditions  incident  to  projection  work, 
nothing  could  be  farther  from  the  truth, 
and  damage  inevitably  will  result  to  the 
eyes.  This  will  become  manifest  by 
headaches  and  pain  in  the  eyes.  The 
reason  is  that  the  contrasts  of  light 
within  a  darkened  booth  are  tremendous. 

The  iris  is  a  remarkable  automatic 
device  within  the  eye  which  regulates 
the  amount  of  normal  light  reaching  it. 
Though  the  muscles  of  the  iris  are  auto- 
matic, they  are  rather  slow.  Sudden 
contrasts  of  strong  light  and  weak  il- 
lumination are  painful  and  harmful  to 
(Continued  on  page  27) 


News  of  the  Month 


Brief  mention  of  men  and  events  associated  with  the  motion  picture  in- 
dustry of  particular  interest  to  projectionists  is  published  here. 


ELIMINATION  for  the  present  of  any 
possible  threat  to  the  I.  A.  through 
activities  of  the  C.  I.  0.,  liberal  labor 
group  headed  by  John  L.  Lewis,  was 
accomplished  through  receipt  by  Local 
306,  N.  Y.  City,  of  a  letter  from  John 
Brophy,  first  assistant  to  Lewis,  which 
emphatically  denied  any  connection 
whatsoever  between  his  group  and  the 
United  Theatrical  Workers,  headed  by 
B.  Deckoff,  whose  activities  in  the  the- 
atre field  have  been  used  as  a  bogey  man 
to  frighten  I.  A.  adherents.  L.  U.  306 
gave  no  publicity  to  this  letter  because 
United  activities  stalled  abruptly  in  N.  Y. 
Deckoff  has  been  active  in  New  Eng- 
land lately.  He  recently  sought  to 
organize  the  Boston  exchange  workers, 
but  got  nowhere.  Providence  L.  U.  223 
was  annoyed  by  one  unfair  theatre  the 
workers  in  which  claimed  affiliation 
through  United  with  the  C.  I.  O.  In 
fact,  L.  U.  223  was  stymied  for  a  while, 
being  unable  to  get  a  hearing  in  the 
press  for  their  side,  so  effectively  did 
United  sell  the  idea  of  its  C.  I.  0.  af- 
filiation. L.  U.  306  is  understood  to 
have  aided  by  providing  certified  copies 
of  the  Brophy  disclaimer. 

Deckoff's  activities  are  difficult  to 
understand,  his  background  being  ob- 
scure, his  backing  unknown,  and  his 
movements  evidencing  "inspiration"  by 
remote  control.  However  this  may  be, 
his  utter  lack  of  success  to  date,  plus 
the  C.  I.  O.  disavowal  to  L.  U.  306, 
effectively  riddles  the  straw  bogey  man 
erected  by  fears  of  either  Deckoff  or 
the  C.  I.  O. 

Selznick  Color  Film  Sked. 

Selznick  International's  film  lineup  of 
from  10  to  12  A  pictures  will  be  about 
evenly  divided  between  Technicolor  and 
black-and-white,  it  is  learned,  making  it 
the  only  studio  with  a  definite  color  pro- 
gram for  the  coming  year. 

New  German  'Depth'  And 
Color  Film  Processes 

At  a  recent  film  Congress  in  Ham- 
burg. Germany,  special  interest  was 
shown  in  a  new  process  developed  by 
T.  P.  Etbauer  for  showing  films  stereo- 
scopically.  reports  the  U.  S.  Trade  Com- 
missioner. Mr.  Etbauer  discards  the 
double-picture  principle  used  heretofore 
and  endeavors  to  obtain  depth  by  the 
use  of  a  one-picture  process.  He  uses 
what  is  called  a  "fan  screen,"  that  is, 
two  mirrors  inclined  to  each  other  at  an 
angle  of  15  degrees.  By  this  process, 
any  films  can  be  made  to  appear  stereo- 
scopic. 

There  are  no  extra  costs  of  any  kind 
in  making  the  film  itself.  At  the  moment, 
the  process  is  still  in  the  experimental 


stage,  but  will  shortly  be  tried  out  in 
practice.  Experts  expressed  high  ap- 
proval of  the  demonstration. 


The  same  source  reports  that  a  new 
color  film  process,  still  largely  in  the 
experimental  stage,  has  been  developed 
by  the  I.  G.  Farben  concern.  The 
process,  known  as  the  AGFA-Color 
process,  is  based  on  a  patent  (the  same 
on  which  the  Kodachrom-3-color  film  is 
based)  taken  out  by  a  Berlin  physician, 
Dr.  Ernst  Fischer,  25  years  ago.  The 
AGFA  process  attempts  to  solve  the 
color  film  problem  chemically  in  con- 
trast to  the  optical  solution  of  the  Opti- 
color  method. 

10%  Mirrophonic  Price  Rise 

A  general  price  increase  of  10%  on 
all  Mirrophonic-  sound  equipment  con- 
tracts became  effective  February  1,  it 
was  announced  by  Erpi,  who  ascribed 
the  increase  to  a  rise  in  manufacturing 
and  operating  costs. 

Screen  Illumination,  Framing 
Excite  Academy   Interest 

Recognizing  an  apparent  confusion 
and  lack  of  standard  procedure  in  both 
studio  and  theatre  projection  rooms  in 
the  "framing"  of  pictures,  the  Academy 
of  M.  P.  Arts  &  Sciences  will  investigate 
the  possibilities  for  standardizing  fram- 
ing  of  the   picture   in   the   camera   and 

What's  Ailing  The  Movie 
Industry,  No.  4671 

Thanks  are  due  and  hereby  extended 
to  Leslie  Linick  of  Chicago  for  mailing 
in  the  appended  editorial  from  the 
Chicago  Tribune,  which  modestly  terms 
itself  the  world's  greatest  newspaper. 
Oh,  well,  we  suppose  it  has  to  be  right 
sometime : 

A  glance  at  the  motion  picture  ads  shows 
that  four  out  of  five  neighborhood  movie 
houses  in  Chicago  have  broken  out  in  a 
rash  of  double  features.  This  double-feature 
business  may  be  a  bargain  in  the  eyes  of 
the  exhibitors.  To  many  or  most  of  us  it's 
just  a  pain  in  the  neck.  By  some  fatal  tim- 
ing we  always  have  to  sit  through  three- 
quarters  of  the  picture  that  bores  us  to  see 
the  one  for  which  we  paid  our  money. 
Furthermore,   there's   no   Mickey   Mouse. 

Double  features  substituting  quantity  for 
quality  seem  in  the  present  instance  to  be 
the  exhibitors'  answer  to  the  ban  on  bank 
nights  and  similar  prize  drawings  which 
forced  the  movie  houses  to  get  out  of  the 
lottery  business  and  stick  to  the  amuse- 
ment field. 

If  so,  the  exhibitors  are  picking  on  the 
wrong  people. 
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projector  apertures.  Also,  the  Council 
approved  a  report  containing  a  proposed 
Standard  Electrical  Characteristic  for 
Theatres,  to  be  released  soon,  designed 
to  improve  the  quality  of  theatre  sound 
projection  by  more  closely  coordinating 
studio  sound  recording  and  theatre  re- 
producing system   characteristics. 

A  report  recommending  that  the  Coun- 
cil inaugurate  a  nation-wide  survey  to 
measure  screen  illumination  in  all  the- 
atres in  the  U.  S.  was  approved  and 
plans  are  now  being  made  to  inaugurate 
this  measurement  survey. 

2-Men  Penna.  Bill  for 
Houses  Over  300  Seats 

An  act  introduced  in  the  Pennsylvania 
legislature  requires  two  licensed  projec- 
tionists in  all  theatres  with  a  seating 
capacity  of  300  or  more.  The  measure 
has  been  referred  to  the  committee  on 
labor.  Another  act  introduced  requires 
theatres  of  similar  seating  capacities, 
having  a  stage  or  space  in  back  of  the 
prescenium  of  10  feet  or  more  in  depth, 
to  install  an  asbestos  or  steel  curtain, 
or   both. 

Theatres  falling  in  this  classification 
are  also  required  under  this  act  to  have 
a  main  control  switchboard  which  shall 
control  all  lights  in  the  auditorium  and 
every  passage  way  leading  from  the 
auditorium  to  the  streets.  An  attendant 
is  required  to  be  present  to  supervise 
the  enforcement  of  this  act. 


A  two-men  bill  has  been  introduced 
in  the  N.  Y.  State  legislature  and  has 
been  referred  to  the  committee  on  cities. 
The  measure  provides  for  issuing  of 
licenses  for  one  year  either  by  the  mayor 
or  a  licensing  body  and  a  top  fine  of 
$100  or  a  maximum  of  three  months' 
imprisonment  for  violations. 

Theatres  Use  16mm.  Film 

Theatres  in  at  least  four  Colorado 
cities  are  using  16-mm  film  in  showing 
local  sports  events,  festivals,  fairs,  and 
other  happenings  which  have  only  a 
vicinity  appeal.  J.  H.  Cooper  Enter- 
prises. Inc..  theatres  in  Greeley.  Colorado 
Springs.  Pueblo  and  Grand  Junction 
have  installed  the  16-mm  projectors.  If 
a  photographer  takes  the  shots  he  furn- 
ishes the  film  in  return  for  screen  credit, 
but  the  theatre  pays  the  bill  if  someone 
outside   the  trade   does  the  work. 

Warner  Bros.  Fine  Profit 

Warner  Bros.  Pictures,  Inc..  and  sub- 
sidiary companies  report  for  the  13 
weeks  ending  Nov.  28  last  a  net  oper- 
ating profit  of  §2.047,936.28.  after  deduct- 
ing all  charges  including  amortization 
and    depreciation    and    normal    Federal 
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income  taxes,  but  before  providing  for 
Federal  surtaxes  on  undistributed  earn- 
ings. 

Develop,  Fix  in  1  Process 

Hauff  A.G.,  of  Feuerbach,  Wuerttem- 
berg,  according  to  the  German  press, 
has  just  brought  out  a  solution  under 
the  trade  name  "Unigen"  which  is  said 
to  develop  and  fix  photographic  film  in 
one  process.  This  eliminates  the  neces- 
sity of  developing  in  one  bath,  washing 


in  another  and  fixing  in  a  third.  No 
information  is  available  on  the  contents 
of  the  solution. 

N.  D.  Passes  Bill  Forcing 
Producer-Theatre   Divorce 

The  North  Dakota  legislature  has 
passed  by  vote  of  74  to  30  a  bill  com- 
pelling producers  of  motion  pictures  to 
divorce  themselves  from  theatre  hold- 
ings. Measure  has  been  up  in  several 
states,  but  this  is  first  time  it  passed  a 


state  legislature.  Doubt  as  to  constitu- 
tionality of  measure  is  expressed  in  in- 
formed legal  circles. 


Out  of  a  total  of  18,818  motion  pic- 
ture theatres  now  in  operation  in  the 
U.  S.,  16,421  are  operated  by  indepen- 
dents, thus  indicating  that  the  producers 
are  interested  in  or  control  outright 
2,397  houses.  Of  the  16,421  independent 
houses,  3,910  are  part  of  small  indepen- 
dent circuits. 


NEW   CHANGE-OVER   WARNING 
UNIT  BY   CRAFT   MEMBER 

A  new  change-over  signal,  trade- 
named  the  Can't  Scratch  Film  End 
Warning,  has  been  developed  and  mar- 
keted by  R.  L.  Tanson,  member  of  I.  A. 
Local  169  of  Oakland,  Calif.  The  warn- 
ing is  a  governor-type  which  is  controlled 
by  the  variation  in  speed  of  the  upper 
magazine  shaft:  the  increasing  speed 
opens  the  governor,  which  closes  an 
electrical  contact,  thus  sounding  the 
warning.  The  warning  is  mounted  on 
the  arm  of  the  upper  magazine  and  is 
propelled  by  a  friction  disk  attached  to 
the  end  of  the  upper  magazine  shaft. 

The  warning  in  no  way  comes  in  con- 
tact with  the  film  itself,  thus  preventing 
print  damage. 

Simple  Switching  Arrangement 

The  switch  used  is  a  single-pole, 
double-throw,  mounted  conveniently  be- 
tween projectors.  When  the  warning 
signal  comes  in  on  one  machine  it  is 
shut  off  by  throwing  the  switch,  which 
is  then  ready  for  use  on  No.  2  machine. 
Adjustment  for  time-length  of  the  signal 
is  easily  made  by  a  small  set  screw. 
This  unit  is  extremely  simple  in  con- 
struction and  operation,  requires  no 
maintenance  trouble  or  expense,  and  is 
moderately  priced.  Details  available 
upon  application  to  Can't  Scratch  Film 
End  Warning  Co.,  243  Oakland  Ave., 
Oakland,  Calif. 

PROJECTIONIST    OSCILLOSCOPE 

An  oscilloscope  designed  especially 
for  projection  room  test  operations  has 
been  introduced  by  the  Sundt  Engineer- 
ing Co.,  4260  Lincoln  Ave.,  Chicago. 
This  is  the  first  simple  and  effective 
test  unit  for  projection  work  made  at  a 
reasonable  cost.  Daily  tests  are  possible, 
with  the  sound  being  visible  at  a 
glance.  Complete  details  from  the 
company.  (This  unit  was  described  in 
I.  P.  for  Nov.,  1936,  p.  17.) 

AMERICAN     EQUIPMENT     EXPORTS 
SOARED    IN    1936 

During  1936  motion  picture  equipment 
exports  showed  an  upward  trend,  a  total 
of  1,454  projectors  of  35  mm.  standard 
gauge,  with  a  value  of  $383,078,  being 
exported  to  all  markets,  as  compared 
with  1,243  projectors  valued  at  $353,216 
during  1935.  16  mm.  gauge  projector 
exports  to  all  markets  during  1936  show 
a  remarkable  increase  of  over  5,000 
projectors.  During  1936,  7,388  such 
projectors,    valued     at     $304,278,     were 
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exported,    as    against     1,981    projectors 
valued   at   $124,933   during   1935. 

Sound  motion  picture  equipment  ex- 
ports during  1936  have  increased  over 
$600,000.  During  this  period  $2,105,288 
worth  of  American  motion  picture  re- 
producing and  recording  equipment  was 
exported  to  all  foreign  markets,  as 
against  $1,482,281  worth  during  the  year 
1935.  The  foregoing  data  obtained  from 
Nat  Golden  of  the  U.  S.  Dept.  of 
Commerce. 

NEW  PRECISION  RESISTORS 

Precision  resistors  in  handy  plug-in 
form  and  of  selected  ohmages  permitting 
o!  various  combinations  for  any  total  re- 
sistance value,  are  now  offered  by  Claro- 
stat  Mfg.  Co.,  285  North  6th  St.,  Brook- 
lyn, N.  Y.  These  plug-in  resistors  were 
originally  developed  for  use  in  resistance 
bridges  and  other  laboratory  test  equip- 
ment. Housed  in  a  standard  4-prong 
tube  base,  these  units  are  available  in 
values  of  1  to  10,000  ohms,  with  any 
accuracy  up  to  l/10th  of  1  per  cent.  Due 
to  the  ingenious  design,  they  are  quite 
inexpensive. 

RCA    PHOTOPHONE    PROGRESS 

Reports  of  progress  from  RCA  Photo- 
phone  headquarters:  RKO-Radio  Pic- 
tures has  renewed  its  RCA  recording 
license  for  ten  more  years.    Distribution 

JAN.  1,  1937,  has  come  and  gone  with- 
out the  advent  of  television,  thus  rele- 
gating to  the  junk  heap  1,917  predictions 
about  its  around-the-corner  status.  Mean- 
while, RCA  is  quietly  sawing  wood  and 
spending  about  $50,000  a  month  on  its 
ether-picture  system. 


charges  will  be  based  on  theatre  running 
time  of  prints,  rather  than  on  an 
arbitrary  cost  per  reel.  Pathe  News, 
Inc.,  will  replace  its  present  equipment 
with  improved  apparatus  by  RCA. 

Thirteen  theatres  in  the  St.  Louis  area 
will  replace  their  present  reproducing 
equipment  with  RCA  High  Fidelity 
units.  Other  replacements  include  12 
Fox  West  Coast  theatres,  including  the 
famous  Carthay  Circle  and  Grauman's 
Chinese. 

EQUIPMENT  BUSINESS  BETTER 

Theatre  equipment  supply  business 
throughout  the  country  was  about  30 
per  cent  better  during  1936  than  in  1935, 
and  indications  are  that  trade  will  con- 
tinue to  improve  because  conditions 
throughout  the  nation  are  generally 
better,  according  to  J.  E.  Robin,  execu- 
tive secretary  of  the  Independent  Thea- 
tre Supply  Dealers'  Association.  Robin 
said  he  did  not  expect  a  great  volume 
of  new  equipment  to  be  sold,  but  that 
business  would  be  confined  to  replace- 
ments and  reconditioning. 

NEUMADE   FILM   CABINET 

A  circular  has  just  been  issued  by 
Neumade  Products  Corp.,  427  West  42nd 
Street,  New  York  City,  on  the  new 
Sealtite  Film  Cabinet.  The  cabinet  is 
made  up  in  units  of  5.  6,  8,  10,  and 
12  sections,  accommodating  the  2000-ft. 
reel.  It  has  several  innovations  among 
which  are  automatic  closing  of  section 
doors,  safety  in  chambers  between  sec- 
tions, permanent  reel  carriage,  and 
heavier    gauge   steel   construction. 

Detailed  information  on  this  cabinet 
is  available  for  the  asking. 

B.  F.   SHEARER   BUYS   SLIPPER 
LOS   ANGELES   STORE 

B.  F.  Shearer  Co.,  well-known  inde- 
pendent theatre  supply  dealers  on  the 
West  Coast,  have  purchased  J.  Slipper  & 
Co.,  Ltd.,  who  have  been  in  the  theatre 
supply  business  in  Los  Angeles  for  22 
years.  Guy  Slipper  is  retiring  from 
business,  but  his  son,  Glenn,  will  remain 
as  assistant  to  Frank  Harris,  who  is 
Los  Angeles  manager  for  Shearer.  Com- 
plete theatre  furnishings  and  supplies 
will  be  handled. 

Complete  Coast  Coverage 

The  Shearer  organization  now  main- 
tains movie  supply  houses  in  Seattle,  Port- 
land, San  Francisco  and  Los  Angeles, 
thus  effecting  complete  coverage  of  the 
entire  West  Coast  area. 
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EYE-STRAIN:  AN  OCCUPATION- 
AL HAZARD  IN  PROJECTION 

(Continued  from  page  24) 

the  retina.  For  example,  if  the  eye,  ad- 
justed to  a  dim  light,  is  suddenly  turned 
toward  a  brilliantly-lighted  object,  the 
retina  will  receive  too  much  light  and 
will  be  shocked  before  the  muscles  con- 
trolling the  iris  can  react  to  shut  oul 
the  superabundance  of  light.  Even  in 
contrasts  that  are  not  strong,  but  fre- 
quently made,  the  iris  is  called  upon 
to  make  adjustments  for  each  change  in 
light,  the  muscles  of  the  iris  become 
fatigued,  causing  the  iris  to  respond 
more  slowly  and  less  perfectly.  Result: 
eye-strain,  headaches,  and  tired  eyes. 

Sudden  Sharp  Contrasts  Harmful 

When  the  projectionist  stops  to  realize 
that  similar  contrasts  in  light  in  his  im- 
properly-lighted booth  affect  his  eyes 
every  few  minutes  day  after  day,  year 
after  year,  he  will  know  that  each  occur- 
rence is  an  offense  against  Nature,  and 
will  give  due  consideration  to  correcting 
this  condition.  It  is  not  a  normal  condi- 
tion to  be  in  a  darkened  room  with  the 
eyes  momentarily  relaxed  and  the  irises 
practically  wide  open,  then  suddenly  to 
focus  the  arc-light  spot,  turn  on  an  ex- 
citer lamp  and  check  its  focus,  look  at 
the  projected  picture  or  suddenly  turn 
on  an  overhead  light  to  rewind  or  thread- 
up,  etc. 

It  is  not  light  but  darkness  that  is 
dangerous  to  the  eye.  Prolonged  exclu- 
sion from  the  light  is  known  to  lower 
the  vision,  and  may  produce  serious  in- 
flammatory conditions. 

The  solution  for  overcoming  eye-strain 
in  the  projection  room  is  simple.  The 
Projection  Practice  Committee  of  the 
S.  M.  P.  E.  recommends  that  projection 
room  walls  and  doors  be  painted  olive 
green  to  the  height  of  the  door  lines,  and 
that  the  walls  above  the  door  line  and 
ceiling  be  a  buff  color.  All  iron  work 
of  projection  ports  is  painted  flat  black. 
Conduit,  Greenfield,  etc.,  should  also  be 
painted  black.  Green  is  a  restful  color 
to  the  eye.  One  never  felt  eye-strain 
from  a  ride  or  walk  through  the  country 
on  a  beautiful  day  in  Spring.  The  buff 
color  overhead  serves  to  reflect  the  light 
from  properly  placed  ceiling  fixtures. 
The  result  is  that  there  is  sufficient  light 
for  all  routine  duties  without  side  wall 
glare,  and  the  projected  picture  on  the 
screen  can  be  easily  seen  and  the  change- 
over cues  spotted  without  strain. 

Details  of  the  Report  of  the  Projection 
Practice  Committee  on  Projection  Room 
Planning  are  available  through  I.  P. 
upon  request. 

It  is  quite  obvious  from  the  foregoing 
that  in  a  properly  lighted  booth,  the  iris 
of  the  eye  is  sufficiently  closed  to  pro- 
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tect  the  eye  against  a  sudden  increase 
in  light;  and  any  increase  in  light  is  of 
much  less  contrast  than  the  same  source 
of  light  striking  the  eye  which  has  been 
in  a  darkened  room.  At  no  time  during 
pioper  projection  practice  is  there  suf- 
ficient variation  in  light  reaching  the  eye 
to  cause  strain. 

A    Typical   Projection    Case 

Of  several  such  cases  known  to  the 
writer,  there  is  one  which  is  especially 
interesting  and  illustrative.     The  projec- 


tionist in  this  case  had  worked  in  the 
same  theatre  since  September,  1923 — 
about  thirteen  years.  Due  to  unshielded 
reflected  arc  light  from  the  projector 
apertures,  his  eyes  began  to  bother  him 
the  first  year  he  was  on  the  job.  Upon 
the  suggestion  of  a  friend  he  darkened 
the  room  as  much  as  possible,  turning 
on  only  those  lights  necessary  to  perform 
certain  duties  and  then  turning  them  off 
immediately  afterwards.  As  time  went 
on  he  found  it  increasingly  difficult  to 
look  at  any  kind  of  artificial  light,  and 
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his  eyes  ached  as  badly  as  any  toothache. 
He  also  suffered  with  severe  headaches. 
He  could  not  drive  his  car  at  night  be- 
cause of  the  headlight  glare. 

Four  years  ago  he  was  suffering  so 
badly  he  was  on  the  verge  of  giving  up 
his  job.  He  went  to  an  oculist  who 
examined  his  eyes  and  fitted  him  with 
glasses.  At  the  same  time  a  change  in 
projection  equipment  eliminated  much 
of  the  glare  of  the  arc  on  the  aperture 
plates,  and  he  felt  some  relief.  But  as 
time  went  on  he  continued  to  suffer  and 
resorted  to  an  eye-shade  to  eliminate 
glare  from  overhead  lights  during  the 
short  periods  they  were  on.  At  all  times 
while  in  the  booth  he  wore  a  pair  of 
dark  (smoked)  glasses,  in  addition  to 
his  regular  glasses.  He  even  had  shields 
cutting  off  the  reflected  light  from  the 
front  shutter  of  his  projectors.  He 
claimed  his  suffering  at  times  was  agony. 
He  was  desperate  and  ready  to  accept 
the  advice  of  almost  anyone. 

I  suggested  that  he  work  in  a  lighted 
room  with  inverted  reflectors  for  indirect 
light.     I  explained  to  him  why  his  eyes 


felt  fair  enough  in  daylight,  what  was 
occurring  when  he  worked  in  a  dark 
room,  and  that  a  properly  lighted  room 
would  approach  daylight  or  normal  con- 


ditions. He  claims  to  have  felt  almost 
immediate  relief  and  no  longer  has  the 
torturing  pains  in  his  eyes  and  asso- 
ciated headaches. 


SHARON,    PA.,    MANPOWER    AND    EXAMINATION 
LAWS  SERVE  AS  MODEL  FOR  CRAFT 


STILL  another  repercussion  of  the 
article,  "Five  Recent  Fire  Deaths 
Stress  Poor  Equipment  and  Lax  Regula- 
tion," which  appeared  in  I.  P.  for  Nov., 
1936,  p.  15,  emanates  from  John  M. 
Burke,  business  representative  of  Sharon, 
Pa.,  L.  U.  451.  Burke,  who  cuts  quite 
a  swath  not  only  in  Sharon  but  through- 
out Pennsylvania,  states  that  this  article 
prompted  him  to  re-examine  two  local 
ordinances  which  he  succeeded  in  put- 
ting through;  but  he  found  that  he  liked 
them  even  better  after  reconsidering 
them. 

The  ordinances  refer  to  two-men  shifts 
and  to  examination  of  prospective  pro- 
jectionists. The  manpower  ordinance  is 
in    good    shape    and    quite    effectively 


blocks  any  chiseling  by  the  managers. 
The  examination  ordinance,  while  con- 
taining questions  that  impose  no  particu- 
lar strain  on  a  prospective  candidate  for 
a  license,  is  overall  tightly  drawn  and 
exerts  particular  potency  in  its  provi- 
sions for  board  personnel,  procedure  and 
the  general  section  relating  to  the  scope 
of  the  examination. 

Moreover,  states  Burke  (and  this  is 
important)  his  group  extends  their  in- 
terest to  equipment  and  insists  that  all 
theatre  installations  be  not  only  efficient 
to  insure  good  results  but  also  of  such 
type  as  to  afford  maximum  safety  to 
projectionists.  As  though  this  were  not 
enough,  Burke  requests  suggestions  as 
to  possible  improvement  of  the  regula- 
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tions  relating  to  safety  of  his  members. 
Surely,  exemption  from  the  indictment 
of  lethargic  craft  leaders  in  the  afore- 
mentioned article  must  be  made  for  this 
aggressive  leader. 

The  Sharon  ordinances  are  published 
herein  as  a  guide  to  other  craft  units 
who  are  striving  for  similar  legislation: 

An  Ordinance,  of  the  City  of  Sharon, 
Pennsylvania,  prescribing  the  number  and 
qualifications  of  motion  picture  projection- 
ists in  places  where  motion  pictures  are 
exhibited  for  the  prevention  of  fire  and 
panic  and  providing  penalties  for  violation 
thereof. 

Section  1.  Each  motion  picture  projec- 
tor, in  any  theatre,  place  of  amusement  or 
other  place  within  the  City,  where  motion 
pictures  are  exhibited,  shall  be  operated, 
during  the  time  an  admission  is  charged  for 
such  exhibition,  by  at  least  one  projection- 
ist, licensed  by  the  City,  for  each  projector 
so  operated. 

Section  2.  Any  owner,  lessee,  or  manager 
of,  or  projectionist  in,  any  theatre  or  other 
place  where  motion  pictures  are  exhibited, 
upon  conviction  of  violating  any  of  the  pro- 
visions of  this  ordinance  before  the  Mayor 
or  any  Alderman  of  the  City,  shall  be  sub- 
ject to  a  fine  of  not  more  than  fifty  ($50) 
dollars,  to  be  collected  as  fines  and  penalties 
are  now  collected  by  law,  and  in  default 
of  payment  shall  undergo  imprisonment  in 
the  City  or  County  Jail  for  a  period  not  to 
exceed  five  (5)  days,  and  each  day  such 
machines  are  operated  in  violation  of  this 
ordinance  shall  constitute  a  separate  offense. 

Examination,  Licensing  Law 

The  Sharon  ordinance  relating  to  the 
examination  and  licensing  of  projection- 
ists is  appended  hereto: 

An  Ordinance,  of  the  City  of  Sharon, 
Pennsylvania,  providing  for  the  examination 
and  licensing  of  certain  motion  picture  pro- 
jectionists, the  establishment  of  an  examina- 
tion board  and  prescribing  its  duties. 

Section  1.  Wherever,  under  the  provi- 
sions of  any  ordinance  of  the  City,  a  motion 
picture  operator  is  required  to  be  a  licensed 
projectionist,  such  license  shall  be  issued  by 
the  Examining  Board  hereby  created  in  the 
manner   herein    prescribed. 

Examining  Board  Personnel  Term 

Section  2.  A  motion  picture  projection- 
ist examining  board  is  hereby  created.  The 
board  shall  consist  of  3  members,  who  shall 
serve  without  pay,  one  of  whom  shall  be  a 
motion  picture  projectionist  of  at  least  10 
years'  experience,  one  an  electrician  of  at 
least  5  years'  experience,  and  the  third  a 
resident  of  the  City,  who  may  be  a  member 
of  Council  or  an  employee  of  the  City. 

Section  3.  The  term  of  office  of  the  mem- 
bers of  the  Examining  Board  shall  be  four 
years,  or  until  their  successors  have  been 
elected  and  have  accepted  the  office,  pro- 
vided the  term  of  the  office  of  the  members 
of  th  Board  first  chosen  shall  expire  the  first 
Monday  of  January,  1940.  Members  elected 
to  fill  a  vacancy  shall  be  chosen  for  the 
unexpired  term. 

Section  4.  The  Examining  Board  shall 
fix  its  times  and  place  of  meeting,  make 
its  rules  of  procedure,  manner  of  conducting 
examinations,  and  adopt  such  reasonable  re- 
quirements as  may  be  necessary  to  properly 
determine  the  fitness  and  qualifications  of 
applicants  for  license. 

Section  5.  Each  applicant  for  license 
shall  be  the  holder  of  a  Class  "A"  license 
issued    by   the    State    of   Pennsylvania,    and 
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shall  file  with  the  Examining  Board  an  ap- 
plication in  the  form  and  containing  the 
information  prescribed  by  the  Board,  to- 
gether with  a  fee  of  $2.50  to  cover  the  ex- 
amination and  issuance  of  a  license,  if  one 
is  granted. 

Specific  Points  Covered  in  Examination 
Section  6.  The  Examining  Board  shall, 
within  ten  days  after  receipt  of  an  applica- 
tion for  license  from  a  person  who  has  com- 
plied with  the  provisions  of  Section  5, 
conduct  an  examination  of  the  applicant 
covering  specifically  the   following   matters: 

1.  How  a  booth  is  wired  for  electricity, 
including  the  load  of  different   sized  wires. 

2.  Precautions    to    be    used    in   wiring   a 
booth. 


3.  Applicant  should  be  required  to  oper- 
ate a  sound  machine  for  the  period  of  1000 
feet  of  film,  with  the  Examining  Board  as 
observers. 

4.  The  heat  of  different  types  of  ma- 
chines both  in  aperture  and  lantern. 

5.  A  description  of  different  safety  de- 
vices  used   on   projection   machines. 

6.  What  to  do  in  case  of  fire  in  a  booth 
to    prevent    panic    in   the   theatre. 

7.  What  may  be  done  by  projectionist  to 
prevent  a  panic  and  what  may  be  done  to 
quiet  the  patrons  if  a  fire  breaks  out  either 
in  booth  or  theatre. 

8.  The  number  of  exits  in,  the  capacity 
of,  and  the  emptying  time  of  each  theatre 
in  the  City. 

9.  A    description    of    the    function    and 
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loads   of    different    generators    used   in    the- 
atres in  the  City. 

10.  Frequency  with  which  safety  devices 
should  be  tested. 

11.  How  to  thread  up  a  sound  head  so 
as  to  cause  a  minimum  amount  of  wear  on 
the  film,  and  how  poor  threading  may 
menace   safety. 

Provision  For  Renewal  of  License 

12.  The  function  of  the  photo-electric  cell 
and  exciter  lamp  in  the  showing  of  motion 
pictures. 

13.  Such  additional  subjects  as  may  be 
reasonably  necessary  to  test  the  competency 
of   the   applicant   to   be   entrusted   with   the 


care  of  a  projectionist  booth  and  the  safety 
of  the  public. 

Section  7.  The  Examining  Board  shall, 
promptly,  after  such  examination,  certify 
the  name  of  the  applicant,  if  he  is  to  receive 
a  license,  to  the  City  Clerk,  who  shall  then 
issue  such  license,  which  license  shall  there- 
after be  renewed  annually  for  the  calendar 
year  by  the  City  Clerk,  upon  request  of  the 
holder  and  payment  of  a  renewal  fee  of 
$1.00  before  January  1  of  each  year.  No 
renewal  license  shall  be  issued  after  Janu- 
ary 1  without  re-examination,  unless  author- 
ized by  the  Examining  Board. 

Section  8.  All  license  fees  received  under 
the  provisions  of  this  ordinance  shall  be  for 
the  general  funds  of  the  City. 
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RADIO  CITY  LIGHTING  USES 
NOVEL  CONTROLS 

All  those  who  visit  the  Radio  City 
Music  Hall  for  the  first  time,  are  amazed 
and  delighted  with  the  colored  lighting 
and  the  speed  and  smoothness  with 
which  it  dims  and  changes  to  another 
color  and  then  brightens.  It  is  all  done 
without  glare,  with  a  soothing  softness. 
Insensibly  it  creates  in  them  a  mood  of 
relaxation  and  ease  so  that  they  are 
ready  to  yield  themselves  to  the  action 
on  the  stage  or  the  screen.  The  light- 
ing system  is  a  mood-inducer  and  a  re- 
sistance-remover. 

This  lighting  system  includes  120  auto- 
matically-controlled color  screen  spot- 
lights. The  color  changes  on  the 
spotlights  are  obtained,  through  a  Selsyn 
motor  apparatus.  Each  of  the  120  spot- 
lights contain  2,000-watt,  incandescent 
lamps  and  are  equipped  with  four  colors 
each.  The  changes  of  color  are  actuated 
from  the  main  switchboard  where  all 
theatre  lighting  is  controlled.  Each  color 
screen  has  a  separate  motor,  a  number 
of  which  are  grouped  together,  the  group 
driven  by  a  Selsyn  generator  which  is 
in  turn  operated  by  an  induction  motor. 

Two  special  6-cycle  and  8-cycle,  25- 
volt  generators  furnish  current  to  the 
induction  motors  so  that  it  is  possible 
to  switch  the  induction  motors  to  oper- 
ate   on    either    4-pole,    6-cycle;    8-pole, 

Academy  Plans  New  Test  Reel 

The  Academy  of  M.  P.  Arts  & 
Sciences  has  named  two  committees  to 
study  and  make  recommendations  for 
standardization  of  sound  and  picture  pro- 
jection equipment  characteristics.  Sec- 
tions of  the  latest  recordings  from  each 
studio  will  be  included  in  a  test  reel  for 
use  in  checking  theatre  reproduction.  The 
reel  is  expected  to  be  ready  shortly  for 
general  distribution. 
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6-cycle;  or  4-pole,  8-cycle;  8-pole,  8- 
cycle;  and  4-pole,  60-cycle,  thereby  ob- 
taining any  one  of  five  speeds.  Then 
the  selected  speed  with  which  the  induc- 
tion motor  drives  the  Selsyn  generator. 
The  Selsyn  motor  will  then  respond  in 
synchronism  with  the  speed  of  the 
generator. 

These  120  Selsyn-motor-operated  spot- 
lights are  grouped  anywhere  from  4  to 
14  motors  on  one  generator.  The  opera- 
tion of  changing  color  is  accomplished 
remotely  from  the  console  switchboard 
(the  same  board  that  controls  all  the 
lighting  on  the  stage  except  the  arc 
lamps). 

Selsyn  Dimmer  Control 

The  fading  or  dimming  out  of  the 
36-150-ampere  carbon  arc  spotlights  is 
done  mechanically.  ■  Each  carbon  arc 
lamp  is  equipped  with  a  shutter  or 
douser;  the  shutter  operates  in  front  of 
the  light  and  is  actuated  again  by  a 
Selsyn  motor  through  a  Selsyn  generator 
with  this  difference:  that  here  the  mo- 
tors operating  the  Selsyn  generators  are 
supplied  with  d.c.  current  obtained 
through  Thyrotron  tubes,  and  the  motor 
speed  is  varied  through  this  tube  con- 
trol which  can  be  worked  simultaneously 
with  all  the  other  dimming. 

Thus  the  dimming  out  of  the  120  spot- 
lights and  the  36  carbon  arc  lamps  can 
be  accomplished  simultaneously,  result- 
ing in  a  soft  and  soothing,  almost  im- 
perceptible (if  the  light  control  man 
wishes),  change. 

THE  PRESENT  POSITION  OF 
COLOR   CINEMATOGRAPHY 

(Continued  from  page  15) 

America,  France  and  Germany  has  been 
directed  towards  the  problem  of  success- 
ful duplication  of  the  camera  original. 
The  problem  has  at  last  been  solved, 
though  it  is  not  yet  certain  whether  seri- 
ous efforts  will  be  made  to  commer- 
cialize the  system  for  35  mm. 

Color  as  seen  by  the  eye  can  be  formed 
in  two  ways.  One  can  start  with  lights 
of  the  three  primary  colors  and  can  then 
mix  different  proportions  of  the  three 
lights.  This  is  the  principle  upon  which 
the  processes  so  far  described  depend — 
the  black  silver  deposit  in  the  trans- 
parency controlling  the  amount  of  each 
primary  colored  light  which  reaches  the 
screen.  Alternatively,  one  can  start  with 
a  single  source  of  white  light  and  sub- 
tract from  it  different  portions  of  its  con- 
stituent rays  by  means  of  dyes  or  pig- 
ments complementary  in  color  to  the 
three  primary  colors.  In  such  a  three- 
color  subtractive  process  the  image  on 
the  film  must  itself  be  colored  and  is 
built  up,  by  superimposing  in  register, 
yellow,  magenta  and  blue-green  part 
images,  each  of  which  is  printed  from 
a  separate  negative  record. 

There  is  no  simple  way  of  producing 
these  three-colored  images  in  one  emul- 


IS  YOUR  SALESMAN 


All  who  have  witnessed  the  use  of  Super  Cinephor  Lenses  have 
commented  on  their  remarkable  covering  power,  flatness  of  field  and 
brilliance — Why  not  try  a  Super  Cinephor  in  your  theater? 
These  lenses  are  easily  adapted  because  the  Super  Cinephor  has  the 
same  barrel  diameter  as  the  Series  I  Cinephor  up  to  and  including 
4  inch  focus,  and  from  there  on,  the  Series  II  diameter  of  barrel. 
Make  a  profit  with  your  lens.  Remember — "One  new  patron  a  day 
will  pay  for  a  Super  Cinephor  in  a  year,  and  any  additional  patron- 
age is  your  profit!" 

Write  for  Catalog  No.  E-16  to  Bausch  &  Lomb  Optical  Co.,  616  St. 
Paul  Street,  Rochester,  N.  Y. 


BAUSCH    &    LOMB 

SUPER-CINEPHOR 


All  New 


Announcing ...  nl  ^-^ 

Cj-  Clayton    lake- Lips 

For  all  profeciors  and   sound   equipments 

All  take-ups  wind  film  on  2,  4  or  5  inch  hub  reels. 

The  Clayton  Rewinder 

For  perfect  rewinding  on  2000-foot  reels. 

CLAYTON    PRODUCTS    CO. 

31-45  Tibbett  Avenue  New  York,  N.  Y. 


32 


INTERNATIONAL    PROJECTIONIST 


February  1937 


sion  layer,  and  accordingly  the  earlier 
forms  of  subtractive  process  were  two- 
color  approximations  which  relied  on  the 
fact  that  a  film  has  two  sides,  each  of 
which  could  bear  one  colored  image. 
Again  it  was  the  blue  filter  image — 
which  in  the  subtractive  process  is  the 
yellow  printer — which  was  sacrificed,  but 
some  compensation  for  its  absence  is 
obtained  by  adding  some  yellow  to  the 
pink  printer  (printed  from  the  green 
filter  record)  making  it  orange,  and  to 
the  blue-green  (printed  from  the  red 
filter  record)  making  it  green. 

As  a  result  a  greater  range  of  colors 
is  obtainable  by  the  two-color  subtrac- 
tive systems  than  with  two-color  additive. 
If  the  additive  viewing  (projection) 
filters    were   modified    in   this   way,   the 
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whites  would  be  rendered  as  yellow, 
since  the  two  filters  would  no  longer  be 
complementary.  It  can  only  be  done 
in  the  subtractive  process,  because  the 
whites  are  here  due  to  clear  spaces  on 
the  positive  print  and  derive  their  color 
from  the  viewing  (projecting)  light, 
which  is  white. 

In  the  earlier  forms  of  two-color  sub- 
tractive  processes,  the  negatives  were 
printed  on  double-coated  stock  (1912). 
There  are  a  large  number  of  methods 
available  for  toning  or  otherwise  trans- 
forming the  separation  positive  images 
printed  in  register  on  either  side  of  this 
material  into  the  orange  and  green  or 
blue-green  two-color  primaries,  and  the 
best  of  these  still  survive  for  the  pro- 
duction of  advertising  shorts  and  car- 
toons. Although  the  range  of  hues 
which  can  be  attained  is  greater  in 
two-color  subtractive,  than  in  two-color 
additive,  systems,  the  compromise  with 
truthful  rendering  is  still  obvious,  and 
were  it  not  for  the  relative  cheapness 
with  which  two-color  subtractive  films 
can  be  made,  it  would  be  safe  to  predict 
their  rapid  disappearance. 

As  it  is,  however,  until  1933  they 
formed  the  only  commercial  color  proc- 
ess to  attain  any  sort  of  success  with 
the  public  and  probably  reached  their 
high-water  mark  with  the  Technicolor 
production  of  "Gold  Diggers  of  Broad- 
way," which  made  $4,500,000  for  its 
backers   (1930). 

Because  it  is  considerably  easier  and 
cheaper  to  make  a  first-class  two-color, 
than  even  a  third-rate  three-color  sub- 
tractive  film,  it  is  not  as  yet  certain  that 
the  two-color  film  is  dead.  Any  two- 
color  process  is  inevitably  a  compromise, 
and  the  errors  peculiar  to  what  may  be 
a  very  convenient  pair  of  printing  colors 
differ  in  kind  rather  than  degree  from 
those  which  would  accompany  a  differ- 


ent choice  of  complementary  colors.  No 
such  latitude  of  choice  is  available  when 
a  truly  natural  color  rendering  is  re- 
quired, since  the  three-part  images  which 
are  then  necessary  must  be  a  particular 
yellow,  magenta  and  blue-green  color — 
a  much  more  difficult  condition  to  satisfy. 

IN  1929,  Technicolor  abandoned  the 
use  of  images  situated  on  opposite 
sides  of  the  film  for  imbibition  printing 
onto  one  side,  thus  making  a  three-color 
film  a  practical  proposition  immediately 
three-color  separation  negatives  were 
available. 

The  first  three-color  subtractive  films 
to  be  released  commercially  were  car- 
toons by  Disney    (1932).     In  many  re- 
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spects  the  cartoon  film  is  an  ideal  me-  ' 
dium  for  experimenting  with  color  proc- 
esses. The  cameraman  is  not  hampered 
by  the  lack  of  a  perfect  beam  splitter 
camera,  nor  need  he  sacrifice  quality  in 
the  negatives  as  he  may  have  to  do  when 
attempting  to  make  exposures  at  16  to 
24  frames  a  second.  Cartoon  separation 
negatives  can  be  made  in  an  ordinary 
camera  as  leisurely  as  may  be  convenient, 
each  frame  being  separately  exposed 
through  one  of  the  taking  filters,  the 
separation  images  being  subsequently 
transferred  by  means  of  a  skipping 
printer  to  three  separate  films. 

Cartoons  Comparatively  Easy 

Not  only  is  the  photographer's  task 
reduced  to  photographing  properly 
illuminated  flat  copy,  whose  contrast 
range  can  be  kept  within  any  required 
limits,  but  the  artist  can  experiment  on 
paper  until  he  has  evolved  some  sort  of 
harmony  out  of  the  limited  palette  which 
may  be  available  to  him,  using,  if  he 
wishes,  unnaturally  brilliant  pigments  to 
offset  any  degradation  inherent  in  the 
printing  process.  Finally,  the  fact  that 
the  film  is  a  cartoon  enables  him  to 
evade  the  critical  comparison  with  Na- 
ture that  "nearly  right"  color  processes 
arouse  in  the  majority  of  the  audience. 

In  the  Technicolor  printing  process, 
positive  prints  from  the  original  nega- 
tives are  exposed  through  the  celluloid 
base  and  so  processed  as  to  produce 
positive  wash-off  relief  images  in 
hardened  gelatin. 

The  three  relief  image  films  are  each 
soaked  in  an  appropriate  dyestuff  and 
then  brought  in  turn  into  intimate  con- 
tact with  a  film  of  plain  gelatin  to  which 
the  dyestuffs  transfer,  building  up  a  sub- 
tractive  image  by  the  so-called  imbibition 
process.  In  present-day  Technicolor  a 
fourth  grey  key  image  is  used  in  con- 
junction with  the  magenta,  yellow  and 
blue-green  printings. 

Integral  Tripack  Processes 

Other  interesting  and  important  ways 
of  obtaining  a  three-color  subtractive  film 
depend  upon  the  production  of  the  color 
part  images  in  a  multi-layer  film.  So 
far,  only  the  Gasparcolor  process  has 
been  used  commercially  on  a  35  mm. 
scale  (1934).  Gasparcolor  film  is  coated 
with  three  layers  of  emulsion,  each  of 
which  is  colored  throughout  its  mass  in 
one  of  the  subtractive  primary  colors. 
The  blue-green  colored  emulsion,  sensi- 
tive only  to  blue  light,  is  coated  on  one 
side  of  the  film,  and  the  yellow-colored 
emulsion,  sensitive  to  red  light,  on  the 
other.  On  top  of  the  yellow  layer  is 
coated  a  magenta-colored  emulsion  sen- 
sitive only  to  blue  light. 

Printing  is  done  from  three  separation 
positive  films  by  means  of  appropriately 
colored  lights.  Thus,  when  the  yellow 
printing  separation  positive  is  printed 
on  to  the  film  by  means  of  red  light,  this 
light  does  not  affect  the  top  magenta, 
blue  sensitive  layer,  and  the  image  is 
therefore  recorded  only  in  the  middle 
yellow-colored  layer. 

The  magenta  and  blue-green  printing 
positives  are  then  printed  bv  blue  light 
•onto  the  outer  magenta  and  blue-green 
■colored  emulsions.     The  exposed  film  is 
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developed   and  then  treated  with  a  re-  out,    leaving    a    subtractive    three-color 

agent,  which  converts  the  silver   image  positive  image. 

into  silver-bromide — an  operation  which         Gasparcolor  multi-layer  film  has  so  far 

causes    the    dyestuff    in    the    immediate  only  been  used  as  a  printing  material, 

neighborhood    of    the    silver    image    to  but   three   layers   of   emulsion,    one    be- 

bleach.     The  silver  halide  is  then  fixed  hind   the   other,  could,   if  suitably   sen- 
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sitized,  be  used  to  produce  separation 
negatives  in  the  camera. 

Kodachrome  film  (1935)  is  built  up  of 
three  such  emulsion  layers,  but  these  are 
coated  on  the  same  side  of  the  support 
and  are  not  colored  but  only  specially 
sensitized.  The  layer  nearest  the  film 
base  is  panchromatic  emulsion,  sensitive 
to  red  light.  Above  this,  and  separated 
from  it  by  a  very  thin  coat  of  gelatin,  is 
an  orthochromatic  emulsion  sensitive  to 
green  light ;  while  the  top  layer  is  a  non- 
color  sensitized  emulsion  which,  there- 
fore, responds  only  to  blue  rays  and  is 
separated  from  the  orthochromatic  layer 
by  a  clear,  yellow  filter  coating. 

When  this  "integral  tripack"  is  ex- 
posed in  the  camera  the  blue  rays  pro- 
ceeding from  the  subject  record  on  the 
top  layer,  the  green  rays  on  the  middle 
layer,  while  the  red  rays  pass  through 
both  these  layers  and  affect  only  the 
bottom  emulsion.  The  film  is  developed 
and  the  negative  made  is  dissolved  away 
as  in  the  normal  reversal  process. 

Negative  Materials  Used 

In  the  Kodachrome  processes  the 
camera  exposure  is  converted  into  the 
projection  positive  and  copies  from  these 
positives  are  not  yet  available.  Accord- 
ingly, these  systems  are  at  present  of  in- 
terest only  to  the  amateur.  The  other 
subtractive  processes  require  two-  or 
three-color  separation  negatives,  a  prob- 


lem to  which  the  ideal  solution  has  yet 
to  be  found.  The  easiest  way  of  obtain- 
ing the  negatives  for  a  two-color  process 
is  by  means  of  a  bipack. 

A  bipack  consists  of  two  films  which 
travel  through  the  camera  gate  either 
with  their  emulsion  surfaces  towards  the 
lens  or  in  contact  face  to  face.  The 
front  film  is  semi-transparent  and  is  sen- 
sitive only  to  blue  and  green  light.  The 
front  and  rear  film  are  separated  by  an 
orange  filter  layer  which  prevents  all  but 
orange-red  light  from  passing  through 
to  record  on  the  rear  panchromatic  emul- 
sion. 

The  most  serious  drawback  to  the 
earlier  forms  of  bipack  was  the  lack  of 
definition  of  the  rear  image.  This  image 
is  recorded  through  the  fog  of  emulsion 
grains  which  makes  up  the  front  layer, 
and  the  consequent  scattering  of  the 
transmitted  light  was  very  obvious  with 
full  exposures  and  in  long  shots  where 
the  definition  of  small  objects  was 
noticeably  lacking. 

In  an  attempt  to  improve  definition, 
the  front  film  has  sometimes  been  coated 
on  extra  thin  base,  but  register  troubles 
due  to  shrinkage  during  processing  dis- 
counted any  gain  in  definition  which 
might  otherwise  have  been  obtained. 

Most  two-color  processes  depend  upon 
the  blue-green  image  for  the  "drawing" 
of  the  picture,  and  it  has,  therefore,  been 
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proposed  to  record  this  image  on  the 
nont  film,  by  using  for  this  film  an  emul- 
sion which  has  been  sensitized  to  red 
but  not  green  light,  and  to  back  this 
up  with  an  orthochromatic  film  which 
records  the  green  record.  This  bipack 
is  exposed  behind  a  yellow  filter,  which 
removes  the  blue  rays  to  which  both 
films  are,  of  course,  sensitive,  but  it  is, 
unfortunately,  an  appreciably  slower 
working  combination  than  the  normal 
bipack. 

It  is  possible  to  improve  the  definition 
of  the  rear  image  of  the  conventional 
bipack  by  cementing  the  emulsions  tem- 
porarily face  to  face  in  optical  contact, 
so  eliminating  one  of  the  air  surfaces, 
but  here  again  practical  difficulties  have 
delayed  the  introduction  of  such  mate- 
rial. Any  standard  camera  can  be 
adapted  to  take  bipack  stock,  although 
modifications  to  the  gate  claws  and 
magazine  are  essential  for  the  production 
of  the  optimum  result. 

Technicolor  was  making  commercial 
two-color  films  before  bipacks  were  a 
practical  proposition  and  they  obtained 
their  negatives  in  a  beam-splitter  camera 
which  exposed  two  frames  simultane- 
ously. In  this  camera,  the  two  records, 
being  geometrically  symmetrical  mirror 
images,  were  capable  of  giving  prints  in 
register,  even  if  the  film  stock  shrank 
during  processing.  Although  such  sys- 
tems may  find  application  in  the  future, 
the  negatives  used  for  the  present-day, 
three-color  subtractive  films,  other  than 
cartoons,  are  made  in  cameras  specially 
designed  for  this  purpose. 

Color  Camera  Requisites 

Descriptions  of  the  Technicolor 
camera  make  it  perfectly  clear  that  the 
devising  on  paper  of  theoretically  work- 
able schemes  for  dividing  up  the  light 
between  three  films  is  perhaps  the  sim- 
plest part  of  the  problem,  and  that  it  is 
in  the  solution  of  an  enormous  number 
of  minor  problems  quite  unsuspected  by 
patentees  of  such  schemes  that  the  prac- 
ticability or  otherwise  of  a  three-color 
camera  depends. 

Technicolor  relies  on  a  bipack  for  re- 
cording two  of  the  images,  and  the  maxi- 
mum definition  obtainable  by  their 
printing  process  is,  therefore,  only  to 
be  found  in  their  cartoon  films,  where, 
since  it  is  unnecessary  to  record  all 
three  separation  images  simultaneously, 
this  camera  is  not  used  and  each  critic- 
ally sharp  negative  image  is  recorded  in 
succession  on  one  panchromatic  film. 
Nevertheless,  the  definition  in  "living" 
Technicolor  is  a  striking  demonstration 
of  the  improvement  that  is  possible  when 
a  modern  bipack  is  exposed  to  a  well- 
thought-out  camera. 

Revelation  Films  (British)  on  the 
other  hand,  use  a  camera  designed  by 
Brewster,  in  which  light  entering  the 
lens  is  divided  between  three  separate 
films  by  reflection  from  twin-bladed 
metal  mirrors  revolving  at  an  angle  to 
each  other  and  to  the  lens.  There  is 
less  light  lost  by  this  system,  and, 
^.though  this  design  necessitates  a 
heavier  construction  than  t^e  Techni- 
color camera,  it  is  theoretically  capable 
of  givins  better  definition. 

(TO   BE   CONTINUED) 


20  YEARS  AGO 


» 


The  United  States  declared  war  on  Germany. 

Hollywood  (as  a  producing  center)  was  three  years  old. 

Jess  Willard  was  the  world's  heavyweight  champion. 

Radio  broadcasting  was  still  a  thing  of  the  future. 

The    Strand    Theater    on    Broadway    (first    of    the    de-luxe 
theaters)  was  the  show  house  of  the  Great  White  Way. 

Theda  Bara  held  sway  as  the  screen  vampire. 

The  Panama  Canal  was  three  years  old. 

Broncho  Billy  (G.  W.  Anderson)  and  William  S.  Hart  were 
the  screen's  number  one  cowboys. 

Woodrow  Wilson  was  President  of  the  United  States. 


The  "Birth  of  a  Nation"  (first  of  the  American  "Super  Pic- 
tures") was  just  two  years  old,  and  still  drawing  capacity 
audiences. 

The  Simplex  Types  "B"  and  "S",  and  the  Powers  6A  and  6B 
were  what  the  well-dressed  projection  rooms  were  wearing. 

Projectionists  were  reading  and  depending  upon  the  first 
edition  of  the  Cameron  handbooks. 


This  year  the  Cameron  hooks  cele- 
brate their  20th  anniversary.  A 
product  that  is  sold  and  resold  to 
a  restricted  field  like  ours  just 
must  be  good  and  give  satisfaction, 
to  hold  its  leadership  over  a  20- 
year  period! 


We  shall  be  most  pleased  to  send  you 
particulars  of  the  Cameron  books  for 
projectionists.  Just  drop  us  a  postal 
card. 


CAMERON  PUBLISHING  COMPANY 


WOODMONT,  CONN.,  U.S.A. 


PROJECTORS  -    DISTRIBUTED     BY    NATIONAL.    THEATRE    SUPPLY    COMPANY 


Jleu>gk 


ESTAL 


DELIVERIES 

BEGINNING   FEBRUARY  I5?£ 


Since  the  introduction  of  sound 
reproducing  equipment  projec- 
tors have  had  to  accommodate 
more  heavily  constructed  de- 
vices including  sound  repro- 
ducers, heavy  duty  arc  lamps, 
more  sturdily  constructed  mech- 
anisms and  larger  magazines. 
Recently  the  introduction  of  the 
standard  2000'  release  print 
has  placed  a  further  burden  of 
weight  on  motion  picture  pro- 
jection equipment. 

&j/Mr£imij&x>  PEDESTAL 

has  been  designed  to  meet 
these  demands  and  in  addition 
permits  all  the  necessary  quick 
adjustments  so  greatly  appre- 
ciated by  projectionists. 

&mr&mtfi&?c  PEDESTAL 

Undoubtedly  the  finest  projec- 
tor pedestal  now  on  the  market 
will  prove  a  profitable  invest- 
ment for  theatre  owners  and 
managers  who  fully  realize  the 
box  office  value  of  good  projec- 
tion. Patrons  today  shop  for 
quality  and  Super  Simplex  pro 
jector,  mechanism  and  pedes- 
tal have  many  advantages 
which  will  be  appreciated  by 
theatre  owners,  managers  and 
projectionists  who  wish  to  give 
their  audience  the  finest  pos- 
sible screen  results. 

FULL  INFORMATION  REGARDING 
SUPER  SIMPLEX  PEDESTAL  OR 
ANY  OF  OUR  PRODUCTS  WILL  BE 
FURNISHED  BY  THIS  COMPANY  OR 
ANY  BRANCH  OF  THE  NATIONAL 
THEATRE   SUPPLY   COMPANY 
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ISITRON 


PHOTOELECTRIC    CELLS 

provide  the  Simplest  Way  to  Improve 
Your  Sound — Permanently 


A  sound  system  can  be 
no  stronger  than  its 
weakest  link — and  that 
link  is  often  the  photo 
cell.  A  "wavering"  cell 
can  play  havoc  with  the 
performance  of  an 
otherwise  capable  sys- 
tem, yet  it's  a  simple 
matter  to  change  cells  and 
get  rid  of  the  trouble  .  .  .  . 
Ruggedness  (long  life)  is  the 
crux  of  VISITRON  construc- 
tion. Every  cell  must  stand  a 
rigid  and  thorough  inspection 


before  it  is  packaged 
for  delivery  to  you  — 
every  detail  is  checked 
and  double-checked. 
All  this  is  done  to 
insure  your  satisfaction 
....  If  you  haven't  tried 
Visitrons,  why  not 
make  the  test  now  and 
find  out  how  they  improve 
your  output?  Your  local 
supply  dealer  will  gladly 
demonstrate  the  difference. 
Visitron  value  is  greater  yet 
they  cost  no  more  than  others. 


Ask  for  VISITRONS— by  name 
G~M  LABORATORIES  fNC. 

1735  Belmont  Ave.,  CHICAGO,  ILL 


Visitron  Cells  are  supplied  and  serviced  by  most  reliable 
equipment  dealers  —  everywhere. 
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THE  YEAR  'ROUND  BOX-OFFICE  ATTRACTION! 

RCA  PHOTOPHONE'S 

starring  Rotary  Stabilizer,  Cellular  Speakers 
with  a  supporting  cast  of  8  other  great  features! 


LOW  COST  MAINTENANCE,  LIBERAL  SERVICE 

.'.  .Regular  inspection  by  trained  specialists,  using 
modern  scientific  instruments,  assures  constant  un- 
interrupted shows.  Also  makes  for  fewer  worn 
parts,  fewer  replacements.  Emergency  service  day 
and  night  from  an  office  near  you. 

SIMPLE  OPERATION  . . .  Direct  motor  drive.  No 
chains  or  belts  to  stretch  or  break.  Easy  threading 
due  to  simple  construction,  roomy  interior.  Vol- 
ume control  from  projector  stations. 

ECONOMICAL  OPERATION  .  .  .  Low  cost  standard 
vacuum  tubes,  burning  least  amount  of  current, 
are  used  throughout.  Ball-bearings  in  soundhead 
insure  long  life,  few  replacements. 


PUSH-PULL  ADAPTABILITY.  .  .Years-ahead  con- 
struction of  RCA  Photophone  equipment  makes 
it  possible  to  simply  and  inexpensively  modify  it 
for  utilization  of  Push-Pull  recording. 

HIGH  FIDELITY  REPRODUCTION  .  .  .  only  RCA 
Photophone  gives  you  this !  Brilliant,  clear  tone  on 
widest  frequency  range — from  lowest  bass  note  to 
highest  treble,  with  same  intensity  as  original! 

SIMPLE  INSTALLATION  .  .  .  Minimum  of  wiring 
makes  installation  speedy.  Small  space  required 
because  of  compact  design. 

ACCESSIBILITY  .  .  .  Simple  construction  makes  all 
component  parts  easily  accessible.  Replacements, 
when  necessary,  can  be  made  quickly  and  easily. 

SOLE  OWNERSHIP..  .No  obligations,  no  worries. 
Equipment  is  yours  to  do  with  as  you  see  fit. 


THE  MAGIC     VOICE  OF  THE  SCREEN 
RCA  MANUFACTURING  COMPANY,  INC.,  CAMDEN,  NEW  JERSEY 

A  Service  of  the  Radio  Corporation  of  America      •      RCA  Sound  Equipments  Ltd.,  Montreal,  Canada 


There  Is  No 


Substitute  For 


PgenrfeAA 


MAGNARC 

TRADE  MARK  REG. 


Whenever  quality  projection  is  the  first  requisite  PEERLESS  is  the 
only  answer. 

This  is  one  reason  why  there  are  more  PEERLESS  MAGNARCS  in  use 
than  the  combined  total  of  all  other  makes,  and  also  why  its  leadership 
increases  constantly. 

The    Finest    Projector    Arc    Lamp    Ever   Built 


SOLD  BY 


NATIONAL  THEATRE  SUPPLY  CO. 

MANUFACTURED    BY 


J.  E.  McAULEY  MFG.  CO. 

552-554  WEST  ADAMS  ST.  CHICAGO,  ILLINOIS,  U.  S.  A. 

THE  WORLD'S  LARGEST  PRODUCER  OF  PROJECTOR  ARC  LAMPS 
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MONTHLY  CHAT 


INSURANCE  companies  say  "No"  at 
the  "'present  time"  to  any  reduction 
in  premium  for  projectionists.  Most 
important  among  several  well-founded 
reasons  for  the  negative  answer  is  the 
almost  universal  lack  of  adequate  venti- 
lation facilities  in  projection  rooms. 
Danger  from  film  fires,  under  existing 
conditions,  was  the  least  important  fac- 
tor. Clearly  a  case  of  it  being  not  the 
heat  but  the  humidity. 

SERIOUSLY,  though,  the  ever-present 
danger  of  a  projection  room  film  fire 
has  thrust  into  the  background  ven- 
tilation, adequate  sanitary  provisions 
and  other  important  considerations. 
Room  ventilation,  we  think,  merits 
almost  as  much  attention  as  the  ques- 
tion of  wages  and  hours  of  work.  Some 
of  the  boys  now  making  enforced  stays 
in  Arizona  and  Colorado  would  gladly 
have  settled  for  a  film  fire — in  prefer- 
ence to  the  fire  ranging  within. 

PHRASE-MAKING  has  always  been 
one  of  the  major  concerns  of  the 
motion  picture  industry.  Keenly  aware 
of  its  many  contributions  to  philology, 
we  still  would  like  a  detailed  explana- 
tion of  the  precise  meaning  of  "three- 
dimensional  sound  reproduction,"  now 
being  ballyhooed  by  the  electrics. 

THE  president  of  the  M.P.T.O.A. 
decries  current  organizing  effort 
among  exchange  workers.  "It  is  un- 
fortunate and  unworkable,"  he  says. 
Considering  exchange  labor  practices 
as  outlined  elsewhere  herein,  we  agree 
that  it  is  "unfortunate" — but  not  for 
the  workers. 

DESPITE  the  known  glaring  defi- 
ciencies of  the  projection  optical 
system,  attempts  to  solve  the  problems 
presented  by  color  film  reproduction  will 
follow  the  conventional  pattern  of  larger 
carbons,  higher  amperages  and  the  addi- 
tion of  a  host  of  attachments  to  existing 
mechanisms.  As  with  sound  pictures, 
the  total  bill  will  be  paid  almost  entirely 
from  the  industry's  share  of  receipts.  A 
program  of  two  features,  a  short  and  a 
newsreel,  the  usual  thing  now,  indicates 
that  this  business  doesn't  have  enough 
sense  to  come  in  out  of  the  rain. 

THE  wave  of  requests  from  individ- 
uals and  organizations  for  extra 
copies  of  the  tube  characteristics  charts 
(RCA  and  W.  E.  types)  caught  us  un- 
prepared and  unable  to  service  every- 
body promptly.  A  little  patience,  please. 
These  charts  were  prepared  for  you  and 
we  want  you  to  have  them. 

JUST  to  keep  abreast  of  the  record: 
the  Federal  Communications  Com- 
mission reports  that  the  much-adver- 
tised glamour  of  "television  this  year" 
boils  down  simply  to  a  set  of  difficult 
technical  problems  requiring  many 
months  for  solution. 
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Because . . . 


.  .  .  BRENKERT  excells  in  performance — economy  and 
ease  of  operation — trouble-free  service,  flawless  efficient 
projection  at  all  times! 


That's  why  BRENKERT  ENARC  installations  are  in- 
creasing more  rapidly  than  those  of  any  other  nationally- 
known  make. 

Disregarding  precedent — in  competition  with  all  others, 
BRENKERT  ENARC  is  out  in  front.  It's  the  best  en- 
gineered lamp  in  the  industry — and  therefore — 


Sold  and  serviced  by 
BRENKERT  distributors 
across  the  continent  and 
in  most  foreign  countries. 


rfThe  Projectionist's  Lamp 
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THE  SIMPLEX  SHUTTER  DRIVE 
AND  ITS  ADJUSTMENT 


By  A.  C.  SCHROEDER 


MEMBER,    PROJECTIONIST   LOCAL   UNION    150,    LOS   ANGELES,    CALIFORNIA 


IN  THE  old  days  the  shutter  was  ad- 
justed at  the  hub  to  a  position  con- 
sidered by  the  projectionist  to  be  cor- 
rect; then  the  picture  would  be  thrown 
on  the  screen,  and  if  there  were  travel- 
ghost,  it  was  necessary  to  stop,  reset 
the  shutter,  and  try  again.  When  the 
master  blade  was  cut  close,  this  pro- 
cedure usually  had  to  be  repeated  many 
times  before  the  desired  result  was  ob- 
tained. 

Now  we  have  the  adjustment  arranged 
so  that  it  corrects  travel-ghost  while  the 
machine  is  in  motion,  and  the  method 
of  doing  this  involves  some  interesting 
problems  with  which  many  projectionists 
are  not  familiar. 

The  existence  of  these  problems  is 
probably  the  reason  for  the  introduc- 
tion of  the  shutter  adjustment — at  least 
they  were  the  cause  of  this  develop- 
ment at  that  early  period,  when  the  Sim- 
plex was  first  introduced.  There  is  no 
question  but  that  eventually  we  would 
have  had  some  such  arrangement  any- 
way. 

The  first  trouble  is  that  the  picture 
must  be  framed  at  various  times,  so  some 


device  is  incorporated  in  the  mechanism 
to  accomplish  this.  But  the  aperture 
hole  and  the  lens  must  remain  station- 
ary, and,  as  mentioned  previously  in 
these  articles  on  shutters,  for  best  re- 
sults the  shutter  shaft  must  also  remain 
in  the  same  position.  Now,  when  chang- 
ing the  position  of  one  rotating  part, 
some  other  rotating  member  (the  shutter 
shaft)  remains  in  one  position,  and  these 


FIGURE  1 

two  parts  must  be  connected  by  a  train 
of  gears  so  that  they  will  stay  in  syn- 
chronism— and  the  solution  is  not  always 
simple. 

Camshaft  Must  Be  Considered 

Perhaps  you  are  thinking  that  the  posi- 
tion of  the  Simplex  movement  is  not 
changed,  that  it  is  only  turned  through 
a  portion  of  a  revolution  when  the  pic- 

[7] 


ture  is  framed;  but  that  is  not  the  whole 
story.  The  flywheel  shaft  and  the  inter- 
mittent shaft  do  stay  in  the  same  posi- 
tion; but  there  is  a  little  matter  of  a 
camshaft  situated  within  the  case.  This 
camshaft  moves  through  a  portion  of  a 
circle. 

In  Fig.  1  we  see  two  circles  which 
represent  the  two  gears  in  the  inter- 
mittent case.  The  gear  A  is  part  of  the 
shaft,  on  the  other  end  of  which  is 
mounted  the  flywheel.  The  gear  B  is 
en  the  camshaft.  While  the  intermit- 
tent case  revolves  during  framing,  the 
flywheel  shaft,  being  on  the  same  center 
on  which  the  case  turns,  does  not  move. 
The  case  revolves  as  though  it  were 
pivoted  on  the  flywheel  shaft.  The  fly- 
wheel does  revolve  .'sometimes  as  -we 
frame,  but  it  can  be  held  so  that  it  does 
not  turn,  and  then  the  gear  A  also  re- 
mains stationary. 

The  gear  B  is  mounted  off-center,  so 
to  speak,  and,  while  framing,  its  shaft 
moves  around  a  circle  centered  on  the 
shaft  of  gear  A.  Gear  A  being  held 
in  one  position,  gear  B  must  roll  around 
A.     Suppose   that  the    pin   in   the   cam 
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had  been  just  at  the  verge  of  entering 
the  slot  in  the  star  wheel  before  we 
moved  the  framer.  Because  the  gear  B 
rolled  around  gear  A,  the  cam  also 
turned,  and  the  pin  entered  the  slot  and 
moved    the    star    wheel,    which    in    turn 


/r 


B 


^ 


FIGURE  2 

moved  the  intermittent  sprocket.  Thus, 
by  moving  the  framer  we  started  moving 
the  film,  while  the  rest  of  the  machine 
was  not  moved.  Because  we  held  the 
flywheel,  the  shutter  remained  in  the 
same  position,  so  the  total  effect  has 
been  to  throw  the  shutter  out  of  time. 
The  film  started  moving,  but  the  shutter 
is  still  at  the  verge  of  entering  the  light 
beam,  whereas  it  should  be  quite  an 
appreciable    distance    into    the    beam. 

Note  that  the  relative  position  of  the 
cam  and  the  shutter  has  been  changed; 
this  will  be  so  whether  the  machine  is 
idle  or   projecting  a  picture. 

Here  again,  this  is  not  the  whole  story. 
We  have  neglected  to  mention  a  cor- 
rective device.  One  edge  of  the  ring 
in  which  the  intermittent  case  is  mounted 
is  not  concentric,  but  takes  the  form  of 
a  cam,  against  which  a  plunger  is  forced 
by  a  spring.  In  Fig.  2  we  see  what  this 
part  of  the  mechanism  looks  like.  The 
clotted  portion  of  a  circle  is  the  con- 
centric part  of  the  ring  in  which  the 
movement  turns.  The  solid  part  is  the 
cam  formed  on  this  ring,  and  moves 
the  part  A  to  the  left  when  the  picture 
is  framed  one  way,  and  allows  A  to 
move  to  the  right  when  framed  the  other. 

The  arm  B  is  pivoted  on  the  pin  C, 
and  this  arm  is  forced  to  follow  the 
movement  of  A.  At  the  lower  end  of  B 
is  a  spring  which  forces  B  to  the  right, 
thus  keeping  A  in  contact  with  the  cam. 
The  pin  D  is  not  part  of  B,  but  slides 
in  the  slot  at  the  end  of  B.  D  is  fastened 
into  a  part  also  having  a  sort  of  a  slot, 
and  moves  a  small  spiral  gear  back  and 

NEBRASKA   LABOR   BILL  KILLED 

A  bill  requiring  the  installation  of 
lavoratories  in  all  motion  picture  theatre 
projection  rooms  has  been  killed  in  the 
Nebraska  Legislature.  Nebraska  labor 
has  been  waging  a  hard  fight  to  improve 
room  conditions  in  theatres. 


forth  on  its  shaft  during  the  framing 
operation.  This  is  the  gear  that  can 
be  seen  to  slide  endwise  when  the  framer 
is  moved,  and  drives  that  which  is  the 
shutter  shaft  on  the  old-style  heads  hav- 
ing  the    shutter    before   the    lens. 

By  holding  the  flywheel  and  moving 
the  framer,  this  gear  will  not  be  able 
to  rotate;  but  in  sliding  along  the  shaft 
it  will  force  the  gear  meshed  with  it 
to  turn,  because  they  have  spirally-cut 
teeth.  By  this  means  the  shutter  is  ad- 
vanced just  enough  to  offset  the  move- 
ment  of  the   camshaft  in  the   case. 

Notice  the  shape  of  B  in  Fig.  2.  This 
could  have  been  made  as  in  Fig.  3,  which 
is  simpler,  and  one  would  naturally  think 
it  would  be  made  this  way.  The  dotted 
lines  in  Fig.  2  are  a  continuation  of  the 
straight  portion  of  the  right  edge  of  B, 
showing  that  the  center  of  pin  D  and 
the  center  of  pin  C  are  exactly  in  line 
with  that  part  of  A  where  it  touches  B. 
No  matter  to  what  position  the  framer 
is  moved,  the  point  where  A  touches  B 
is  always  exactly  in  line  with  the  center 
of  the  pins  C  and  D. 

This  would  not  be  so  in  Fig.  3.  There 
it-;  a  certain  distance  between  a  line 
drawn  from  the  centers  of  these  pins 
and  the  point  where  A  would  touch  the 
arm;  but  this  is  not  the  bad  feature, 
which  is  the  fact  that  this  distance  varies 
when  the  arm  is  in  different  positions, 
thus  causing  the  correcting  movement  of 
the  shutter  to  be  wrong. 

Corrections  Complicate  Design 

This  detail  could  have  been  corrected, 
of  course,  by  changing  the  shape  of  the 
cam  or   by   changing  the   shape   of  the 


right  edge  of  arm  B,  in  Fig.  3.  These 
two  corrective  measures  introduce  com- 
plications in  laying  out  the  design  and 
in  the  machining  processes;  but  even 
this  is  not  so  bad  as  the  presence  of 
another  disturbing  influence.  The  pin 
C  is  mounted  in  a  sliding  block,  and  it 
is  this  block  that  is  moved  when  the 
shutter  is  adjusted.  The  corrections  on 
the  cam  and  on  the  shape  of  the  arm 
can  be  made  only  for  one  position  of 
the  pin  C.  When  C  is  moved  to  an- 
other position,  the  shape  of  the  cam  must 
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FIGURE  3 

be  changed.  With  B  made  as  shown 
in  Fig.  2,  none  of  these  troubles  is 
encountered.  With  a  certain  movement 
of  the  framer  the  shutter  is  always  moved 
the  right  distance  to  bring  it  back  in 
time. 

Just  a  final  word  about  the  adjust- 
ment. When  the  shutter  is  adjusted, 
the  knob  that  is  turned  is  on  a  shaft 
which  either  slides  the  block  on  which 
C  is  mounted  or  it  is  coupled  to  another 
shaft  at  right  angles  to  it,  which  moves 
this  block.  As  C  is  moved,  the  arm 
B  pivots  around  the  end  of  A  as  a  center, 
causing  the  upper  end  to  move  in  the 
opposite  direction  and  again  it  carries 
the  small  gear,  which  in  turn  rotates 
the  shutter.  The  maximum  movement 
of  C  is  probably  about  3/16  of  an  inch, 
and  for  any  position  of  C  the  shutter 
is  correctly  adjusted  when  the  framer 
is  moved. 


Projection  room  of  Sumter  (So.  Carolina)  Theatre  includes  two  Brenkert  Enarcs 
on  Motiograph  projectors,  a  Reelite  and  small  spot.     A  model  small-theatre  room 
in  every  respect,  particularly  in  size,  finish  and  accessory  appointments.  Installa- 
tion by  Wil-Kin  Theatre  Supply  Corp.,  Atlanta,  Ga. 
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THE  NEW 


COPPER    OXIDE 

RECTIFIERS 

FOR    \ 
MOTION   PI  C  T  U  R  E 

S  E  R  V  I  C  E  \ 


BUILT     UPON     TRIED 

AND      PROVEN      PRINCIPLES 

Behind  this  new  line  of  G-E  Copper  Oxide  Rectifiers 
are  years  of  satisfactory  operation.  They  are  soundly 
engineered.  They  have  the  same  number  of  copper  ox- 
ide elements  for  respective  ratings  as  the  previous 
models.  That  insures  maximum  life  .  .  .  operating  effi- 
ciency .  .  .  economical  performance. 

And  the  new  series  of  G-E  Copper  Oxide  Rectifiers  for 
Motion  Picture  Projection  has  many  scientifically  de- 
signed improvements.  Each  is  built  in  two  sections.  The 
copper  oxide  elements  are  assembled  in  the  base  with 
the  blower  system  and  control  relays.  The  top  section 
contains  the  transformer  assembly  and  central  control 
panel.  A  new  method  of  mounting  the  copper  oxide 
stacks  eliminates  a  multiplicity  of  connecting  wires  and 
soldered  joints. 

A  G-E  Copper  Oxide  Rectifier  for  Motion  Picture  Serv- 


ice produces  a  smooth  direct  current.  The  patented 
blower  system  insures  low  operating  temperatures.  Out- 
put ratings  are:  40-  to  50-ampere  unit  for  6 — 7-mm.  Su- 
prex  trim,  a  40-  to  65-ampere  unit  for  either  6 — 7mm.  or 
6.5 — 8-mm.  trim,  and  a  20-  to  30-ampere,  50-  to  55-volt 
unit  for  low-intensity  lamps.  Mail  the  coupon  for  de- 
failed  specifications. 


Section  A-53,   Appliance  and  Merchandise  Department 
General   Electric   Company,   Bridgeport,   Connecticut 

Please  send  specifications  on  the  new  G-E  Copper  Oxide  Rectifier 
for   Motion   Picture   Projection. 

Name 

Address 

City 


GENERAL  »  ELECTRIC 


SPECIAL  RECTIFIERS 

APPLIANCE  AND  MERCHANDISE  DEPARTMENT,  GENERAL  ELECTRIC  COMPANY,  RRIDGEPORT,  CONN. 
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EASTMAN  Super  X  was  used  in  the  great 
majority  of  all  1936  feature  productions 
...  in  three  out  of  every  four  "box-office 
champions". . .  in  nine  of  the  "best  ten" 
pictures  chosen  by  the  country's  critics. 
It  continues  as  the  unchallenged  cham- 
pion among  motion  picture  negative  films. 
Eastman  Kodak  Company,  Rochester,  N.Y. 
(J.  E.  Brulatour,  Inc.,  Distributors,  Fort 
Lee,  New  York,  Chicago,  Hollywood.) 


EASTMAN  SUPER  X 

PANCHROMATIC    NEGATIVE 


WHAT    IS    THE    PRESENT    POSITION 
OF  COLOR  CINEMATOGRAPHY? 


By  D.  A.  SPENCER,  Ph.  D. 

The  Presidential  Address  Before  the  Royal  Photographic  Society  of  Great  Britain 


II 

THE  future  which  may  lie  in  front 
of  the  various  processes  cannot  be 
estimated  on  the  basis  of  our  pres- 
ent knowledge.  In  additive  processes 
the  color  rendering  can  be  more  accu- 
rate than  in  subtractive  systems.  This 
is  because  no  known  magenta  or  blue- 
green  coloring  matter  fulfils  the  theoreti- 
cal requirements  of  subtractive  proc- 
esses as  closely  as  do  the  available 
projection  filter  colors  those  of  additive 
systems.  Generally  speaking,  additive 
materials  are  cheaper  and  easier  to  proc- 
ess both  at  the  negative  and  at  the  posi- 
tive stage.  Their  big  disadvantage  is 
that  they  require  considerably  more  light 
for  successful  projection  than  do  sub- 
tractive  films. 

In  Francita  the  same  amount  of  negative 
material  is  used  as  for  black-and-white, 
namely,  standard  panchromatic  stock. 
On  the  other  hand,  in  projection  a  spe- 
cial optical  unit  must  be  added  to  the 
standard  projector,  and  owing  to  the 
fact  that  the  image  is  built  up  on  the 
screen  from  three  positive  originals,  each 
8.5  x  11  cm.  in  area,  the  definition  can 
hardly  be  better  than  that  attainable 
from  a  16  mm.  film  enlarged  on  a  similar 
scale. 

Amazing  improvement  has  taken  place 
in  the  last  few  years  in  the  direction  of 
reducing  grain  size,  and  there  is  no 
reason  to  assume  that  progress  in  this 
direction  has  reached  its  limit.  It  is 
claimed  that  the  other  disadvantage  of 
such  multiple-image  processes,  namely, 
possibility  that  film  shrinkage  will  put 
the  film  permanently  out  of  register,  has 
been  overcome  by  the  improvement  in 
the  film  base  itself,  coupled  with  the  use 
in  the  projection  unit  of  the  supple- 
mentary adjustable  lens  which  enables 
the  relative  position  of  the  images  on  the 
film  to  be  varied  and  so  counteract  the 
effect  of  shrinkage. 

The  lenticular  processes  also  have  the 
advantage  of  requiring  no  more  film,  as 
such,  than  monochrome.  Moreover,  it 
is  again  a  normal  panchromatic  emul- 
sion, though  the  film  base  is  embossed 
during  the  manufacture  with  the  lenticu- 
lar elements.  Such  embossed  film  stock 
need  not  necessarily  cost  appreciably 
more  than  ordinary   monochrome  mate- 


This  concluding  article  in  this  series  on 
color  in  motion  pictures  cites  the  rela- 
tive advantages  and  disadvantages  of  the 
various  systems.  Numerous  projection 
problems  complicate  the  color  film 
situation,  necessitating  expensive  and 
cumbersome  attachments.  The  use  of 
newsreels  for  color  film  experiment  is 
urged.  The  producers'  dilemma:  will 
color  pay  its  way  at  the  box-office? 
Color  for  color's  sake  is  ruled  out.  Doubt 
is  expressed  that  the  industry  can  not 
afford  to  pay  the  bill  for  color. 

rial.  Optical  considerations  demand, 
however,  that  the  film  be  exposed  at  one 
aperture,  and  as  exposure  considerations 
dictate  that  this  be  as  big  as  possible, 
depth  of  focus  is  limited,  and  there  is 
slight  parallax  on  out-of-focus  portions 
of  the  picture. 

Projection  Optical  Defects 

On  projection,  in  addition  to  the  light 
loss  consequent  on  the  fact  that  in  all 
additive  processes  two-thirds  of  the 
available  light  cannot  be  used,  there  is 
also  in  lenticular  systems  light  loss  due 
to  scatter  and  the  reduction  of  effective 
aperture  of  the  lens  by  the  opaque  mar- 
gins of  the  banded  filter.  This,  and  the 
critical  relationship  which  must  be  main- 
tained between  the  various  components 
of  the  projection  optical  system,  is,  per- 
haps, the  most  serious  drawback  to 
lenticular  processes,  though  there  is  also 
the  risk  that  film  shrinkage  may  throw 
the  film  permanently  out  of  color  bal- 
ance. 

In  Dufaycolor  there  is  less  light  loss 
on  projection  than  in  either  of  the  other 
two  additive  systems,  since  the  whole 
area  of  the  projection  lens  is  trans- 
mitting light  to  the  screen,  while  any 
shrinkage  of  the  print  is  of  no  more  im- 
portance than  it  is  in  monochrome. 
Moreover,  it  is  exposed  in  an  ordinary 
camera  with  no  limitations  as  to  the 
focal  length  of  the  lens  used,  and  pro- 
jected in  a  normal  projector  exactly  as 
for  black-and-white. 

The  disadvantages  of  Dufaycolor  in 
its  present  form  are  that,  even  though 
less  light  is  necessary  for  projection  than 
with  other  additive  systems,  it  yet  re- 
quires more  light  than  is  available  in 
the  smaller  theatres,  if  it  is  to  be  seen 
at  its  best.     There  is  also  the  question 
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as  to  the  visibility  of  the  screen  pattern; 
but  in  this  connection  the  new  negative- 
positive  process  has  gone  far  towards 
removing  objectionable  features  of  this 
pattern,  and  matters  could  be  further  im- 
proved by  making  the  individual  ele- 
ments slightly  smaller.  It  is  not  now 
certain  whether,  with  the  new  method 
of  processing,  this  reduction  will  be 
necessary  for  the  pattern  to  escape  our 
conscious  attention. 

The  subtractive  processes  start  with 
the  considerable  advantage  that  no  more 
light  is  required  for  their  projection 
than  for  monochrome.  The  whites  in  a 
subtractive  process  are  areas  of  clear 
gelatin  just  as  they  are  in  black-and- 
white;  and  an  additive  process  which  is 
to  show  a  color  rendering  of  similar 
saturation  and  brilliance  requires  theo- 
retically three  times  as  much  light  on 
the  gate  or  a  bigger  aperture  projection 
lens.  Subtractive  color  film  is,  more- 
over, projected  exactly  as  black-and- 
white,  an  advantage  which,  of  the  addi- 
tive processes  available,  only  Dufaycolor 
shares. 

Positive  Print  Costs 

Against  this  must  be  set  the  greater 
difficulty  of  obtaining  suitable  negatives 
and  of  making  positive  prints  there- 
from. At  the  moment  only  Technicolor 
and  Brewster  have  really  efficient  three- 
color  cameras,  though  any  subtractive 
process  could,  of  course,  produce  three- 
color  cartoons,  and  all  of  them,  via  a 
bipack,  can  produce  good  two-color 
negatives.  Given  a  simple  negative  proc- 
ess, however,  the  higher  cost  of  the  posi- 
tive prints  remains  a  drawback.  Only 
in  the  case  of  Technicolor  is  there  a 
suggestion  that  a  near  approach  to 
black-and-white  cost  may  be  possible, 
given  a  sufficiently  large  output,  but  so 
many  factors  enter  into  costing  any  proc- 
ess of  this  type,  that  arguments  based 
on  the  cheapness  of  the  raw  materia! 
are  apt  to  be  misleading. 

Finally,  it  is  much  more  difficult  in  a 
subtractive  than  in  an  additive  process 
to  maintain  that  exact  color  balance 
upon  which  the  beauty  of  a  color  photo- 
graph depends.  In  Gasparcolor,  Koda- 
chrome  and  the  new  Agfa  process  any 
alteration  in  the  relative  sensitivity  of 
the  three   separate  emulsion  layers   be- 
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fore  exposure,  of  degree  of  latent  image 
loss  after  exposure  or  alteration  in  the 
coating  weight  during  manufacture,  will 
affect  the  final  color  balance. 

Kodak  and  Agfa  fortunately  can  carry 
out  the  large-scale  experiments  upon 
which  solutions  of  these  problems  will 
probably  depend,  while  at  the  same  time 
finding  a  market  for  their  semi-experi- 
mental material.  Kodachrome,  for  ex- 
ample, is  now  so  popular  with  the  ama- 
teur that  last  year  40  per  cent  of  Kodak's 
American  sale  of  sub-standard  film  con- 
sisted of  Kodachrome.  Those  who  have 
had  any  considerable  experience  of 
Kodachrome  in  this  form  know  that 
color  balance  does,  in  fact,  vary  slightly 
from  reel  to  reel  and  that  the  differences 
cannot  always  be  attributed  to  errors  in 
exposure.  These  differences  are  of 
negligible  importance  to  the  amateur, 
but  they  would  be  a  more  serious  mat- 
ter in  a  professional  film.  The  fact  that 
in  the  short  time  Kodachrome  has  been 
on  the  market  there  has  been  consider- 
able improvement  in  its  quality  is  an 
indication  that  when  and  if  it  is  used 
for  35  mm.,  this  problem  will  have  been 
solved. 

Since  Gasparcolor  film  is  used  only 
as  a  printing  material,  its  users  pre- 
sumably need  only  contend  with  the  coat- 
ing weight  problem,  since  immediately 
before  printing  they  can  make  tests  to 
determine  any  alteration  in  printing 
ratios  which  other  variables  may  neces- 
sitate. In  the  last  few  months  they  have 
processed  over  one  million  feet  of  their 
color  film  in  England  alone,  and  you 
are  now  familiar  with  the  brilliant  re- 
sults obtainable  by  Gasparcolor  in  ad- 
vertising shorts  made  on  this  material. 

Technicolor,  on  the  other  hand,  has 
bad  a  long  start,  and  the  accumulated 


additional  operation  which  adds  mate- 
rially to  the  cost  of  a  single  print,  the 
actual  positive  material  itself  upon  which 
the  prints  are  produced  by  imbibition 
is  little  more  than  a  layer  of  plain  gela- 
tin on  film,  and  the  large  number  of  re- 
lease prints  required  by  professional 
production  should  be  cheaper  to  pro- 
duce on  such  material  than  on  the  spe- 
cial multi-layer  films  required  by  the 
newer  processes. 

Apart  from  difficulties  peculiar  to 
each  process,  there  are  some  which  are 
common  to  all  color  systems.  Consider- 
ably more  light  is  necessary  for  the 
exposure  of  the  original  negatives — the 
additional  amount  being  approximately 
the  same  for  both  additive  and  sub- 
tractive  systems.  The  lenticular  proc- 
esses are  the  most  expensive  in  this  re- 
spect, but  the  additional  amount  re- 
quired is  of  the  same  order  for  the  other 
processes — whether  additive  or  subtrac- 
tive.  Appreciable  improvement  in  work- 
ing speed  is  dependent  upon  research 
into  photographic  emulsion  making, 
rather  than  color  processes  as  such,  and 
any  gain  will,  therefore,  probably  be 
equally  applicable  to  all  processes.  This 
point  is  worth  stressing,  because  one  is 
continually  hearing  of  new  systems 
which  are  said  to  require  at  the  nega- 
tive stage  "much  less  light  than  any 
known  system."  When,  as  is  usually 
the  case,  this  gain  is  at  the  expense  of 
the  saturation  of  color  rendering,  it 
represents  a  step  available  to  any  proc- 
ess whose  sponsors  believe  that  robbing 
Peter  will  satisfy  Paul. 

It  is  true  that  there  are,  at  the  mo- 
ment, differences  in  the  working  speed 
of  the  various  forms  of  negative  mate- 
rial, but  they  are  such  as  to  provide  a 
"talking   point"  rather  than   a  material 


WRACK  (TWO  rui3  WITH 
CUULSION  SURFACES  IH 
CONTACT)  FRONT    FILM 
SENSITIVE    TO  BLUE 
AND  CARRYING  A  SURFACE 
COATING  OF  A  BLUE  ABSORBING 
OYE.REAR  FU.M  PANCHROMATIC 
RECEIVING  RED     IMAGE 


PANCHROMATIC    FlU«    RECEIVING 

GREEN  image 


Schematic  of  the  arrangement  of  optical  parts  and  films  in  Techni- 
color   3-color    process    camera,    wherein    three    records    are    obtained 
through   two   apertures 

experience  will  serve  it  in  good  stead  contribution  to  this  aspect  of  the  prob- 
for  some  time  to  come.  It,  moreover,  lem.  As  it  is,  the  additional  light  re- 
has  the  advantage  that,  although  the  quired  is  a  serious  problem,  and  it  is 
making    of    the    printing    cliches    is    an  interesting  to  reflect  that,  whereas  with 


the  introduction  of  sound,  film-making 
was  driven  into  the  studios,  and  Holly- 
wood, because  of  the  curse  of  Babel, 
began  to  lose  its  monopoly  grip  on  the 
industry,  the  reliable  Californian  sun- 
shine may,  at  first,  tip  the  scales  in 
favor  of  America  again  when  color  pro- 
duction starts  in  earnest. 

All  the  disadvantages  thus  far  cited 
are  capable  of  solution.  None  of  the 
piocesses  is  up  against  the  stone  wall  of 
the  demonstrably  impossible  or  the 
knowledge  that  its  ultimate  achievement 
has  already  been  surpassed  by  processes 
based  on  different  principles;  and  in 
view  of  the  intensive  nature  of  current 
research,  it  would  indeed  be  foolish  to 
prophesy,  even  generally.  I  cannot, 
however,  ignore  the  future;  what  we 
want  rather  than  prophecy  is  a  program. 

Influence  of  Color  Cartoons 

It  is,  perhaps,  significant  that  Disney's 
Silly  Symphonies  are  the  only  color 
films  which  have  received  universal  ap- 
proval. How  much  of  their  success  is 
due  to  the  fact  that  cartoons  are  the 
only  films  so  far  produced  in  which  the 
color  is  completely  under  the  control  of 
the  producer,  and  how  much  to  Disney's 
genius,  we  do  not  know.  It  is  at  least 
arguable  that  those  critics  who  are  of  the 
opinion  that  the  only  real  future  for 
color  kinematography  lies  in  the  non- 
realistic  cartoon  are  merely  paying  a 
tribute  to  the  high  level  of  technical 
quality  which  has  been  attained  in  that 
medium,  rather  than  making  out  a  case 
against  the  general  use  of  color,  and  we 
must  be  careful  not  to  draw  sweeping 
conclusions  about  the  future  of  color  on 
the  basis  of  a  justifiable  distaste  for  im- 
perfect color  handled  in  the  florid  man- 
ner  which  is   now  so  usual. 

The  simplest  method  of  evaluation  is 
to  imagine  that  color  photography  had 
been  invented  before  monochrome 
photography,  in  which  case  we  should 
by  now  be  so  used  to  color,  and  under- 
stand so  much  better  how  to  handle  it, 
that  the  discovery  and  substitution  of 
monochrome  would  seem  a  retrograde 
step,  except,  perhaps,  for  special  effects. 
To  complete  this  inverted  picture  it  is 
necessary  to  assume  that  the  mono- 
chrome process  is  of  a  photographic 
quality  equivalent  to  the  average  news 
films — for  this  is  the  level  of  quality 
which,  in  my  opinion,  color  has  attained. 

The  critics  would  then  almost  cer- 
tainly protest  that  we  are  not  color- 
blind, and  that  the  suggestion  that  this 
new-fangled  monochrome  would  eventu- 
ally oust  the  familiar  color  film  was 
ridiculous — that,  at  the  most  it  should 
only  be  used  for  special  effects,  such  as 
the  line-drawing  cartoons  of  Disney! 

Looked  at  in  this  way  the  answer  to 
the  question,  "Do  we  want  color?"  is 
"Naturally" — though  we  are  not  neces- 
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TIME  and  TEMPER 
SAVING  FEATURE 

on  the 

MODEL  "K" 


THERE'S  plenty  of  work  for  the  projectionist 
in  any  theatre  .  .  .  Motiograph  engineers  re- 
alized this  when  they  designed  the  Model  "K" 
mechanism  for  adaptability  to  standard  sound 
heads.  Modern  design  and  engineering  elimin- 
ates all  the  need  for  shimming  and  pampering 
.  .  .  Motiograph  mechanisms  fit  without  fuss  or 
trouble.  Perfect  meshing  of  the  mechanism 
and  with  sound  head  gears  is  easily  and  quickly 
made  with  an  ordinary  screw-driver.  Simplicity 
of  design  permits  micrometer-like  adjustment 
while  in  operation. 


The  entire  assembly  is  of  sturdy  construction, 
permitting  rigid  locking  of  proper  adjustment 
by  means  of  push-pull  screws. 

Those  projectionists  who  are  operating  "K's" 
know  they  perform  like  thoroughbreds  the  sec- 
ond you  flip  the  switch  .  .  .  and  they'll  do  it  day 
after  day  ...  for  years  on  end  .  .  .  without  a 
whimper. 

Why  not  invite  the  "boss"  down  to  your  Motio- 
graph distributor ...  he  will  sell  himself  .  .  .  and 
your  job  will  be  a  pleasure  from  then  on! 
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ARE  YOU  GIVING  THEM  THE  LIGHT  THEY  MERIT? 


The  response  of  theatre  patrons  is  ample  justification  for 
securing  the  best  feature  pictures  obtainable.  It  proves 
that  the  theatre-going  public  seeks  out  the  best.  But  the 
theatre  patron  is  critical  and  is  not  satisfied  with  a  good 
picture,  poorly  screened.  Expensive  features  merit  the 
best  light. 


The  best  projection  is  provided  by  a  steady,  snow-white 
light  of  sufficient  intensity  on  the  screen  for  clear  defini- 
tion in  the  presence  of  a  comfortable  level  of  supplemen- 
tary illumination.  This  means  High  Intensity  Projection. 
Give  your  expensive  feature  the  advantage  of  the  best 
possible  lighting, 


HIGH     INTENSITY     LIGHT 


It  costs  little  but  adds 

much  to  the  satisfaction 

of  your  patrons 


FROM  NATIONAL  H.I.  PROJECTOR  and  NATIONAL  SUPREX  CARBONS 


NATIONAL  CARBON  COMPANY,  INC. 

Unit  of    Union  Carbide  HIM^  and  Carbon  Corporation 

CARBON  SALES  DIVISION,  CLEVELAND,  OHIO 
General  Office*:  30  East  42nd  St.,  New  York,  N.  Y. 

Branch  Soles  Offices:      New  York       Pittsburgh       Chicago       San  Francisco 
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sarily  going  to  prefer  the  color  produc- 
tions of  the  next  few  years  to  mono- 
chrome. The  latter  has  had  an  excel- 
lent start,  and  30  years  of  "trying  it 
on  the  dog"  has  evolved  a  technique 
of  presentation  admirably  suited  to  the 
black-and-white  medium.  Producers, 
cameramen  and  directors  have  grown  up 
in  a  black-and-white  universe,  and  to 
take  their  product  in  its  present  form 
and  color  it  can  hardly  be  more  suc- 
cessful aesthetically  than  would  be  the 
fitting  of  dialogue  to  a  silent  film.  The 
moment  sound  released  the  film  from 
the  frustration  of  the  sub-title,  the  film 
began  to  alter,  and  one  has  only  to  see 
a  modern  motion  picture  without  sound 
to  realize  just  how  much  the  film's  pres- 
ent architecture  is  conditioned  by  its  ap- 
peal to  both  eye  and  ear. 

Early  sound  films,  judged  by  present 
standards,  were  intolerable:  the  films 
themselves  were  little  more  than  photo- 
graphed stage  plays  in  which  action  was 
slowed  down  to  permit  of  a  spate  of 
talk  and  noise.  Many  people  firmly 
believed,  therefore,  that  sound  pictures 
would  prove  a  short-lived  boom.  On  the 
other  hand,  the  re-orientation  of  ideas 
and  production  methods  which  rapidly 
followed  was  easier  to  bring  about  than 
will  be  the  reorganization  demanded  by 
color,  and  analogies  to  the  "talkie  revo- 
lution" are,  beyond  a  certain  point,  mis- 
leading. A  slight  distortion  in  the  re- 
production of  sound  is  not  necessarily 
fatal  to  our  enjoyment.  The  fact  that 
an  actor's  voice  as  reproduced  may  be 
markedly  different  in  timbre  from  his 
actual  voice  will  pass  unnoticed;  but 
equivalent  distortion  of  flesh-tone  color 
rendering  might  turn  this  to  an  unfor- 
givable green. 

Color  kinematography  has  no  indus- 
try equivalent  to  radio  to  which  it  can 
turn  for  ready-made  solutions  of  its 
problems.  It  must  pull  itself  up  by  its 
own  boot  laces.  Fortunately,  the  intro- 
duction of  sound  dealt  the  first  serious 
blow  at  those  empirical  methods  of 
working,  which  color  will,  of  necessity, 
banish  entirely,  but  a  realization  that 
empirical  methods  are  even  more 
disastrous  in  color  production  than  they 
are  in  sound  is  hardly  sufficient  to  ensure 
the  rapid  disappearance  of  black-and- 
white. 

Color  for  Color's  Sake  Out 
Even  if  we  assume  that  the  necessary 
control  over  the  technical  aspects  is 
already  attainable,  there  are  many  other 
factors  which  will  influence  the  develop- 
ment of  the  color  film  and  concerning 
which  we  have  not  as  yet  the  data  to 
discuss  intelligently.  That  we  shall  con- 
tinue to  be  satisfied  with  color  films 
merely  for  their  kaleidoscopic  qualities 
is  doubtful,  and  so  far  most  producers 
have  attempted  to  make  color  run  be- 
fore it  has  really  learned  to  walk. 


It  is,  for  example,  arguable  that  the 
application  of  color  to  the  story  film  in 
its  present  form  is  aesthetically  a  mis- 
take, and  that  the  fact  that  most  story 
films  in  color  to  date  have  been  "costume 
pieces"  is  a  confession  of  technical  weak- 
ness. It  half  hints  that  those  respon- 
sible doubt  the  ability  of  any  process 
to  deal  as  yet  with  subtleties  and  have, 
therefore,  played  for  safety  by  clothing 
the  actors  in  every  color  of  the  spectrum 
so  that  the  eye  may  be  stunned  into  a 
realization  that  theirs  really  is  an  all- 
color  film,  and  be  blinded  by  the  un- 
deniable color  range  of  the  actors' 
clothes  to  the  peculiarities  of  his  com- 
plexions ! 

I  may  be  wrong  here — available  proc- 
esses possibly  are  capable  of  dealing 
with  subtleties — but  the  backers  of  a 
color  film  may  not  be  prepared  to  risk 
the  additional  money  which  color  costs 
unless  they  can  see  with  their  own  eyes 
that  they  are  getting  value  for  it  by 
the  color  acrobatics  which  the  film  per- 
forms. 

This  attitude  is  very  common  with 
color  photographic  workers,  as  can  be 
seen  at  any  exhibition  of  still  color 
photographs.  Despite  the  fact  that,  in 
still  photography,  it  is  certainly  pos- 
sible nowadays  to  trap  subtleties  and 
delicacies  of  color  on  paper,  glass  or 
film,  many  leading  photographers  are 
still  obsessed  with  the  ability  of  the 
automatic  paint  box  to  reproduce  any 
color,  however  vivid,  and  they  prefer  to 
run  the  whole  gamut  of  the  spectrum 
rather  than  work  with  a  limited  number 
of  harmonious  colors.  It  is  not  surpris- 
ing, therefore,  to  find  that  art  directors 
of  color  films,  who  in  print  maintain 
that  restraint  in  the  handling  of  color 
is  essential,  can  yet  set  a  tea-table  with 
a  red-and-blue  checked  cloth  and  sur- 
round   it    with    models    in    yellow    and 


irritates  one  group,  another  dislikes  blue, 
and  a  third  balks  at  yellow,  and  that, 
therefore,  it  is  dangerous  to  introduce 
color  into  the  film.  The  evidence  for 
such  statements  is  usually  based  on 
experiments  in  which  colors,  divorced  as 
far  as  possible  from  associations  with 
natural  objects,  are  arranged  in  order 
of  preference.  Such  preferences  are 
surely  of  minor  importance,  insofar  as 
they    may    apply    to    color    in    Nature. 

It  may  be  perfectly  true  that  when  a 
photographer  spends  a  few  hours  in  a 
room  lit  with  red  light  he  comes  out  in 
a  less  amiable  frame  of  mind  than  when 
he  went  in,  but  this  feeling  is  not  neces- 
sarily his  reaction  to  red  in  other  cir- 
cumstances— to  a  girl  in  a  red  dress,  or 
a  poppy,  or  a  sunset,  or  a  bloodstain. 
If  these  suggested  antipathies  have  any 
significance  in  color  cinematography, 
they  are  presumably  no  more  serious 
than  they  are  on  the  stage.  A  plea  that 
black-and-white  clothed  artists,  using 
charcoal  instead  of  rouge,  should  appear 
in  black-and-white  settings  would  be  dis- 
missed as  ridiculous  if  put  forward  on 
such   grounds. 

Even  more  specific  are  those  lists  in 
which  the  emotional  possibilities  of  color 
are  summed  up  in  such  statements  as 
that  red  is  a  warm  color  which  suggests 
danger,  anger  or  sin,  and  yellow  a  joy- 
ous color  which  suggests  wealth  and 
gaiety.  Such  suggestions  are  on  a  par 
with  the  statement  that  to  make  a  char- 
acter convey  impression  of  being  a  vil- 
lain he  should  be  sallow,  have  a  black- 
waxed  moustache  and  preferably  be 
called  Sir  Jasper. 

Indeed,  they  are  not  so  helpful,  since 
a   yellow   which   to    some   may    suggest 


Scale  drawing  of  experimental  projection  system  for  lenticular  color  film.  Notice 
extensive  changes  required. 

purple  hats  wearing   green   and  scarlet  the  dawn  of  hope  may  recall  to  others 

bathing  costumes!  the  curate's  egg;    the  Royal  Yellow  of 

It    is    frequently    asserted    that    some  the  Mandarin  is   also  the   color  of  the 

people   have   a  more   or   less   conscious  lemon.     Even   if  it  were  true   that   the 
antipathy    to    certain    colors — that    red  (Continued   on   page   31) 


The  New  Super-Simplex  Pedestal 


1.  Symmetrical  and  harmonious  with  projector,  sound- 
head and  lamphouse  in  design  and  finish. 

2.  Provides  excellent  balance  for  the  heavy-duty  equip- 
ment it  must  support:  especially  large,  heavy  lamphouses; 
heavy  mechanisms,  long,  heavy  soundheads,  and  2000-foot 
reels. 

3.  Pivot  point  located  back  under  lamphouse  to  insure 
proper  balance  and  minimum  strain,  especially  where  sound- 
heads with  motors  mounted  on  front  are  employed. 

4.  Simple  tilting  device  employing  short  lead  screw 
with  bracket  provided  with  three  convenient  points  for  a 
horizontal  rod  suspension,  permitting  easy  tilting  between 
minus  3  and  plus  33  degrees. 

5.  Lateral  adjustment  permits  3y2-degree  horizontal 
angle  adjustment  from  either  side  to  simplify  installation 
and  insure  proper  centering  of  picture  at  all  times. 

6.  Weight  of  unit  provides  a  steadiness  for  the  entire 
equipment  heretofore  unobtainable. 

7.  Spacious  internal  compartment  provided  into  which  all 
electrical  connections  may  be  brought,  thus  eliminating  the 
need  for  a  network  of  wires  and  cables  distributed  around 
the  projector  in  an  unsightly  manner. 

8.  Where  not  convenient  to  bring  up  conduit  through 
floor  into  compartment,  plate  is  provided  in  non-operating 
side   permitting   bringing  in   conduit   from   side. 

9.  Three-pole,  twist  lock  receptacle  for  change-over  de- 
vice, and  two-pole,  twist  lock  receptacle  for  the  operating 
motor  and  mounted  in  pedestal,  permitting  simple  discon- 
nection of  circuit  if  desired. 

10.  Two  three-way,  30-ampere  switches,  one  on  either 
side  of  pedestal,  provided  for  motor  circuit. 

11.  Four    double-pole,    standard    outlet    receptacles    for 


soldering  iron,  work  light,  threading  lamp,   and  arc  lamp 
feed-motor  if  desired,  provided. 

12.  Universal  type  spirit  level  included  to  permit 
accurate  levelling  of  base  in  room  upon  installation. 

13.  Base  equipped  with  levelling  bolts  fitted  into  solid 
steel  cupped  flanges,  permitting  levelling  at  all  four  corners, 
yet  providing  excellent  rigidity. 

14.  Lamphouse  support  bracket  includes  universal  joint 
mountings,  permitting  accurate  alignment  of  any  type  of 
standard  lamphouse,  regardless  of  slight  error  which  may 
exist  in  manufacture,  by  tilting  upward  or  downward  at 
either  end,  from  side  to  side,  and  by  raising  or  lowering 
vertically.    Absolute   rigidity   had  by  tightening   4   screws. 

15.  Lamphouse  support  bracket  of  adequate  length  to 
properly   support  new   style   lamphouses. 

16.  100-ampere,  double-pole  knife  switch  mounted  in 
heavy  cast-iron  switch  box,  furnished  for  low-intensity  or 
Suprex-type  arc  lamps. 

17.  Heavy  switch  supporting  bracket  attached  to  and 
supported  by  rear  lower  pedestal  section  furnished  at  addi- 
tional charge  for  high-intensity  arc  lamp.  Designed  specially 
for  "Square  D"  200-ampere  switch,  and  box  not  furnished. 

18.  Lamphouse  bracket  eliminated  for  supporting  Sim- 
plex-Acme projector. 

19.  Flat  surface  on  front  operating  corner  of  pedestal 
to  which  any  standard  change-over  switch  may  be  attached. 

20.  Spacers  of  various  sizes  provided  for  mounting  be- 
tween lower  and  upper  pedestal  sections  to  accommodate 
existing    projection   porthole   construction. 

21.  One  of  four  soundhead  supports  regularly  furnished 
for  particular  soundhead  attachment  to  be  used. 

22.  For  projection  angles  over  approximately  20  de- 
grees with  certain  soundheads,  a  special  soundhead  support 
is  furnished. 


A  New  Projection  Tool: 

THE  CATHODE-RAY 
OSCILLOSCOPE 


By  L.  P.  WORK 

MEMBER,    PROJECTIONIST    LOCAL    UNION    601 


OLD  devices  in  new  dress  come  to 
the  projectionist's  attention  from 
time  to  time.  One  of  the  most 
fascinating  and  fertile  of  new'  applica- 
tions is  the  cathode-ray  tube.  The  mod- 
ern cathode-ray  oscilloscope  is  a  tool 
which  opens  new  vistas  by  means  of 
which  we  can  actually  see  what  is  going 
on  in  the  sound-picture  equipment. 

It  is  possible  to  observe  this  high- 
speed electrical  phenomena  by  utilizing 
the  action  of  a  stream  of  electrons  im- 
pinging upon  a  fluorescent  screen.  Be- 
cause of  the  characteristics  of  this  stream 
of  electrons — (1)  the  extreme  speed  of 
travel  which  is  in  the  order  of  the  speed 
of  light,  and  (2)  the  ease  of  modula- 
tion of  direction — we  can  instantaneously 
picture  the  speech  currents  with  which 
we  deal  in  our  daily  work. 

The  purpose  of  this  brief  article  is  to 
show  the  ways  in  which  the  oscillograph 
can  be  applied  in  the  projection  room. 
This  is  the  only  reward  to  the  projection- 
ist in  studying  the  subject.  Some  under- 
standing of  the  basic  theory  of  operation 
is  necessary  with  every  test  device,  but 
in  the  case  of  the  oscilloscope  it  is  the 
key  to  success  or  failure  in  its  use. 

How  the  Device  Functions 

The  common  optical  analogy  used  to 
illustrate  the  internal  operation  of  the 
tube  is  shown  in  Fig.  2.  Here  we  have 
the  source  of  electrons  represented  by 
the  light,  1;  the  variable  aperture,  A; 
the  condensing  lens,  C;  the  "objective" 
lens,  0,  and  the  luminous  screen  at  S. 
The  functioning  of  this  optical  scheme 
should  be  self-evident  to  the  alert  pro- 
jectionist. In  Fig.  3  is  given  a  schematic 
of  the  electron-gun  arrangement  em- 
ployed in  a  standard  cathode-ray  tube. 


The  source  of  electrons  is  the  cathode,  C, 
which  is  heated  by  the  filament,  F,  in 
the  same  manner  that  the  heater-cathode 
arrangement  in  the  common  radio  tube 
operates.  The  cathode  tends  to  emit  elec- 
trons and  supplies  the  electron  stream 
which  passes  through  the  aperture  toward 
the  first  anode,  M,  which  carries  a  posi- 
tive potential. 

At  this  point  we  should  bear  in  mind 
the  behavior  of  electrons  in  motion.  They 
are  negatively-charged  particles  and  are 
repelled  by  the  presence  of  a  negative 
potential,  or  field,  and  are  attracted  or 
accelerated  by  a  positive  potential,  or 
field.  It  is  this  characteristic  which 
makes  possible  the  cathode-ray  oscillo- 
graph. 

It  can  be  seen  that  the  potential  ap- 
plied to  the  grid  controls  the  number 
of  electrons  drawn  from  the  cathode  and 
thus  made  available  to  pass  through  the 
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aperture,  thereby  providing  a  brilliancy 
control  for  the  "trace"  on  the  screen. 
After  passing  through  the  grid  aperture 
the  electrons  transverse  the  field  of  the 
first  anode,  M,  which  acts  in  a  similar 
manner  as  the  condensing  lens  of  our 
optical  analogy.  Here  the  beam  of  elec- 
trons is  further  "straightened"  or  con- 
centrated so  as  to  focus  at  the  screen 
distance  at  S.  This  focusing  effect  is 
obtained  by  varying  the  positive  poten- 
tial   applied    to    the    anode    through    a 
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FIGURE  1 

Observing    film    adjustments    with    the 
oscilloscope 

potentiometer.  Next  to  the  right  is 
located  a  second  tubular  anode,  N.  This 
anode  carries  a  still  higher  positive 
potential,  thereby  giving  the  electron 
stream  the  necessary  velocity  to  luminate 
the  stream  at  the  point  of  impact. 

After  passing  through  the  second 
anode,  N,  the  electron  stream  transverses 
the  space  between  the  deflecting  plates, 
Y1   and  Y2,  and  herein  lies  the  useful 
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FIGURE  3 


function  of  the  cathode-ray  tube.  Any 
test  potential  applied  to  these  deflecting 
plates  will  cause  a  bending  of  the  stream 
toward  the  positive  plate  and  away  from 
the  negative  plate.  Furthermore,  this 
action  takes  place  without  any  observ- 
able inertia,  or  time  lag,  on  the  part  of 
the  electron  stream  and  is  done  with  but 
infinitesimal  current  between  the  deflect- 
ing plates,  i.e.,  the  deflection  is  purely 
a  function  of  applied  potential. 

Forming    the   Screen   Pattern 

We  can,  therefore,  apply  alternating 
voltages  from  zero  frequency  up  to  sev- 
eral hundred  thousand  cycles  per  second 
and  obtain  a  faithful  trace  with  the  elec- 
tron beam.  But  this  trace  will  be  merely 
a  vertical  line  on  the  "Y"  axis,  the  length 
of  which  is  proportional  to  twice  the  ap- 
plied peak  a.c.  voltage. 

A   second  set   of   deflecting   plates   is 
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mounted  in  the  horizontal  order  and  de- 
flection in  a  horizontal  line,  or  "X"  axis, 
is  thus  obtained.  As  previously  stated, 
an  a.c.  voltage  applied  to  either  vertical 
or  horizontal  plates  alone  will  produce 


FIGURE  4 

either  a  vertical  or  horizontal  line,  as 
the  case  may  be.  But  when  we  apply 
an  a.c.  voltage  simultaneously  to  both 
sets  of  plates,  a  figure  or  pattern  results 
on  the  luminous  screen. 

Advancing  from  this,  our  starting 
point  in  the  interpretation  of  a.c.  phen- 
omena, the  projectionist  will  find  an 
almost  inexhaustible  field  to  explore  and 
study. 

It  is  obvious  that  if  we  are  to  actually 
trace  the  pattern  of  the  applied  a.c. 
voltage,  or  of  speech  currents  applied 
to  the  vertical  plates,  we  must  have  some 
means  of  spreading  them  in  a  horizontal 
direction.  Moreover,  this  horizontal 
spreading  means  must  be  in  phase  with 
the  observed  frequency  and  be  sub- 
multiple,  otherwise  the  pattern  will  be 
moving  and  unsatisfactory  for  observa- 
tion. 

To  accomplish  this  desired  result — 
that  is,  to  spread  the  a.c.  waves  on  the 
vertical  plates — a  device  known  as  a  tim- 
ing oscillator  is  used  across  the  hori- 
zontal plates.  This  oscillator  must  have 
certain  unique  qualities  and  as  such  is 
referred  to  as  a  saw-tooth,  or  relaxation, 
oscillator.  Leading  makes — such  as  RCA, 
Clough-Brengle,  etc. — have  this  device 
built  within  the  oscilloscope  case. 

To  spread  the  a.c.  waves  (bearing  in 
mind  that  speech  currents,  music,  output 
from  an  audio  oscillator,  a  frequency 
record  or  a  test  film  are  all  of  this  cate- 
gory) we  must  draw  the  electron  stream 
from  left  to  right  across  the  screen  at 
an  even  rate  of  travel  and  then  return 
it  very  quickly  to  its  starting  point — 
this  being  done  while  the  stream  is 
simultaneously  modulated  in  a  vertical 
direction  by  the  vertical  plates.  Under 
these  circumstances,  we  get  a  wave  such 
as  that  shown  in  Fig.  4,  which  is  a 
trace  of  common  60-cycle  power. 


An  oscillator  used  for  this  spreading 
function  must  have  a  saw-tooth  wave 
output  as  shown  in  Fig.  5,  and  it  must 
be  linear  (straight  line)  over  the  por- 
tion A-B  in  order  to  have  a  true  hori- 
zontal displacement  of  the  applied  ver- 
tical wave.  By  proper  circuit  design,  a 
portion  of  the  saw-tooth  wave  such  as 
A-B  can  be  utilized  as  a  sweep-wave  at 
any  frequency  to  which  the  oscillator 
may  be  set.  The  RCA  Type  122  oscil- 
loscope of  typical  design,  has  served  as 
a  model  in  the  preparation  of  this  article, 
and  its  operation  approximates  closely 
other  makes. 

Other   Operating   Requisites 

Practical  needs  dictate,  in  addition  to 
the  brilliancy  and  focussing  controls  (A) 
a  variable  gain  amplifier  for  the  input 
to  the  vertical  plates  (B)  a  similar 
amplifier  for  horizontal  plates  (C)  the 
saw-tooth,  or  sweep,  oscillator  with  its 
control  (D)  a  lock-in  or  synchronizing 
circuit  (E)  a  means  of  direct  connection 
to  both  horizontal  and  vertical  plates 
without  their  associated  amplifiers  (F)  a 
means  for  feeding  an  external  synchron- 
izing voltage  to  the  sweep  (G)  a  fixed 
60-cycle  sweep,  and  (H)  the  semi-fixed 
controls  for  biasing  the  plates   so  that 


FIGURE  5 

the  spot  position  under  "No  Signal" 
condition  is  in  the  true  center  of  the 
screen — this  latter  requisite  a  result 
of  manufacturing  and  similar  variations. 

Let  us  consider  these  controls  and 
their  functioning  separately. 

Discussed  previously  was  the  function- 
ing of  the  brilliancy,  or  intensity,  con- 
trol and  the  focussing  control.  The  in- 
tensity control  regulates  the  brightness 
of  the  trace;  and  the  focussing  control 
determines  its  fineness  or  definition.  The 
former  should  be  kept  at  a  level  satis- 
factory to  the  eye  under  fair  external 
illumination;  and  the  latter  so  as  to  pro- 
duce a  trace  about  1/32  to  1/16  inch 
in  width.  Improper  setting  (usually  in 
excess  of  requirements)  produces  a  halo 
or  a  blurring  of  the  trace. 

The  oscillograph  should  always  be 
grounded,  regardless  of  whether  one  is 
making  preliminary  adjustments  or 
actually  observing  phenomena,  because 
the  electron  stream  is  extremely  sensi- 
tive to  stray  fields,  both  capacitative  and 
magnetic.  This  requisite  can  be  sharply 
emphasized  by  touching  the  binding  post 
of  the  free  vertical  plate  while  the 
case  is  grounded:   a  trace  can  actually 


be  made  from  the  capacitative  pick-up 
of  the  projectionist's  body  from  the 
nearby  power  wiring. 

For  various  reasons  of  design,  the 
basic  sensitivity  of  the  cathode-ray  tube 
commonly  used  (such  as  the  RCA  906) 
is  in  the  order  of  75  peak  volts  per  inch 
oi  trace  or  of  spot  displacement,  either 
vertically  or  horizontally.  Audio  observa- 
tions require  a  much  greater  sensitivity, 
that  is,  a  satisfactory  response  to  smaller 
input  voltages,  necessitating  amplifica- 
tion of  our  relatively  low  inputs  (in  the 
order  of  several  RMS  volts)  to  obtain  a 
tiace  of  reasonable  magnitude.  Both 
vertical  and  horizontal  amplifiers  func- 
tion in  this  capacity,  for  their  respective 
plates  and  their  gains  are  varied  by  con- 
trols usually  marked  "Vertical"  and 
"Horizontal"  gain. 

Ordinarily  the  proper  setting  of  the 
vertical  gain  should  be  to  produce  a 
trace  about  2/3  the  screen  height;  and 
the  horizontal  gain  should  be  set  so  as 
to  utilize  the  full  width  of  the  screen 
without  tracing  on  the  screen  edge, 
where  distortion  ensues.  In  other  words, 
keep  the  gains  at  a  point  where  a  good 
symmetrical  wave  is  had.  The  fre- 
quency response  of  both  amplifiers  ex- 
tends far  beyond  the  audio  spectrum,  so 
we  need  fear  no  limitations  in  sound 
equipment  tests  from  this  standpoint. 

Adjustment  of  Sweep  Oscillator 
Relative  to  the  adjustment  of  the 
sweep  oscillator,  many  factors  must  be 
considered.  With  the  frequency  of  the 
observed  a.  c.  described  as  F,  then  the 
sweep  frequency  must  be  F,  or  F/2,  or 
F/3,  etc.,  depending  upon  the  number  of 
cycles  desired  in  the  picture.  With  the 
sweep  frequency  at  F,  we  have  one  whole 
cycle  in  the  trace;  at  F/2  we  have  2 
cycles,  and  so  on.  Fig.  6  illustrates  an 
F/2  setting,  in  which  the  sweep  rate  is 


FIGURE  6 

one-half  that  of  the  observed  frequency. 
The  pattern  is  valueless  in  these  obser- 
vations when  the  sweep  rate  is  greater 
than  F. 

It  will  be  noted  that  even  with  the 
most  accurate  setting  of  the  sweep  fre- 
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the  new  improved 

FOREST 


Copper-Oxide  Rectifiers 


NOW  the  Forest  Rectifier  is 
more  efficient  than  ever. 
Among  the  improvements  made 
in  this  modern  source  of  power 
supply  are: 

Full  Remote  Control — a  new 
feature  designed  expressly  for 
the  convenience  of  the  projec- 
tionist. 

Complete  Built-in  Fuse  Pro- 
tection—  adding  new  protec- 
tion and  greater  efficiency  to 
the  already  large  margin  of 
superiority  provided  by  a  For- 
est Rectifier. 

All  Units  Surge-Tested  — 
each  and  every  Forest  copper- 
oxide  unit  is  pre-tested  at  the 
factory  to  insure  maximum  op- 
erating efficiency. 


These  improvements  have 
been  effected  in  ALL  models 
of  Forest  Copper-Oxide  Recti- 
fiers, including  the  following: 


Single  50 
Twin  50 


Single  65 
Twin  65 


Forest  Twin  Rectifiers  afford 
as  complete  and  satisfactory 
an  installation  as  though  two 
units  were  used.  The  idle  unit 
in  the  twin  equipment  draws 
absolutely  no  current  and  af- 
fords the  same  economical  op- 
eration as  a  single  unit. 

The  overwhelming  superiority 
of  Copper-Oxide   rectifiers  as 


the  modern  source  of  power 
supply  has  been  demonstrated 
to  the  complete  satisfaction  of 
thousands  of  projectionists  and 
theatre  owners.  Forest  Recti- 
fiers are  best,  naturally,  be- 
cause rectifiers  are  a  specialty, 
not  a  sideline,  with  Forest. 

There  is  a  Forest  Rectifier 
available  for  every  theatre  ap- 
plication. Write  to  us  today 
for  a  circular  containing  de- 
tailed information  on  rectifiers 
for  theatre  use  that  are  effici- 
ent, economical  and  require  no 
maintenance. 


Sold  by  Independent  Supply  Dealers  Everywhere 

FOREST  MFG  CORP. 


Belleville 


New  Jersey 


U.  S.  A. 
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quency,  there  is  a  tendency  to  weaving 
and  unsteadiness.  This  is  due  to  a 
slight  drift  in  the  sweep  oscillator,  as 
well  as  a  change  in  the  observed  fre- 
quency, and  is  corrected  with  the  use  of 
an  additional  lock-in  or  synchronizing 
circuit.  By  feeding  a  part  of  the  voltage 
impressed  upon  the  vertical  plates  to 
the  sweep  oscillator,  it  will  keep  "in 
step"  or  "in  phase"  and  the  trace  will 
remain  "locked"  on  the  screen.  This 
synchronizing  control  should  be  kept  at 
the  minimum  which  "locks"  the  image. 
Direct  connection  to  the  deflector 
plates  is  sometimes,  desired,  as  in  cases 
where  the  input  voltages  are  high  enough 
to  give  proper  deflection.     Binding  posts 


are  provided  to  introduce  an  external 
synchronizing  voltage  from  a  separate 
oscillator,  etc.  This  voltage  will  like- 
wise "lock"  the  pattern  so  that  difficul- 
ties from  drifting  or  change  of  phase 
can  be ,  overcome.  It  is  our  belief  that 
the  use  of  external  synchronization, 
when  properly  developed,  will  serve  as  a 
means  for  quickly  identifying  sources  of 
machine  noise  in  the  sound  output. 
[Ed's.  Note:  The  author  of  the  foregoing 
article  has  by  no  means  exhausted  the  topic 
of  the  cathode-ray  oscilloscope.  This  article 
is  intended  only  as  a  means  for  inducing 
questions  and  discussion  by  I.  P.  readers, 
comment  from  whom  is  earnestly  solicited. 
What  do  you  want  to  know  about  this  new 
projection  tool?] 


S.M.P.E.  NATION-WIDE  THEATRE  SURVEY 
FOR  SCREEN  BRIGHTNESS  DATA 


A  NATION-WIDE  survey  of  motion 
picture  theatres  to  obtain  data  rela- 
ting to  auditorium  dimensions,  type  of 
screens,  projection  distances  and  angles, 
light  sources  and  other  useful  informa- 
tion is  now  in  progress  under  the  super- 
vision of  the  Projection  Practice  Com- 
mittee of  the  Society  of  Motion  Picture 
Engineers.  Supply  dealers,  service  en- 
gineers and  the  press  are  cooperating  in 
this  work  to  the  end  that  the  survey  may 
be  as  inclusive  as  possible. 

Cooperation  by  the  press  will  take  the 
form  of  presentations  such  as  this,  which 
includes  a  reproduction  of  the  official 
survey  blank  for  the  use  of  those  readers 
who  may  wish  to  help  the  work  along. 
I.  P.  urges  its  readers  to  use  the  accom- 
panying survey  form,  with  filled-in 
returns  to  be  sent  to  I.  P.  and  through 
it  to  the  Committee. 

Color  Film  Projection 

The  Committee  is  particularly  inter- 
ested in  establishing  standards  for  screen 
brightness,  which  topic  has  received  the 
attention  of  many  capable  technical 
workers  during  the  past  ten  years.  The 
problem  has  been  complicated  by  an 
almost  total  lack  of  information  relative 
to  physical  dimensions  and  type  of  pro- 
jection equipment  used  in  the  various 
theatres,  no  two  of  which  are  exactly 
alike  and  therefore  susceptible  to  the 
same  degree  to  any  general  recommen- 
dations. 

861   MIRROPHONIC   CONTRACTS 
FOR  W.  E.  IN  27  WEEKS 

Erpi  figures  show  that  in  27  weeks  861 
theatres  in  this  country  alone  have  con- 
tracted for  the  new  Mirrophonic  sound 
system.  Of  these  about  two  thirds  are 
completely  new  installations  in  reopened 
theatres,  new  theatres,  and  in  theatres 
that  had  previously  operated  with  other 
makes  of  equipment.  The  remaining 
third  have  modernized  existing  W.  E. 
systems. 


Recommendations  of  those  technical 
bodies  striving  for  improved  reproduc- 
tion in  the  theatre  have  been  so  general- 
ized heretofore  as  to  be  of  little  if  any 
practical  use  in  other  than  larger  houses, 
most  of  which  reflect  at  least  an  effort 
on  the  part  of  their  designers  to  con- 
form to  generally  accepted  standards. 
The  medium-  and  small-size  theatres 
have  been  designed  on  a  hit-or-miss  basis 


which  precluded  the  possibility  of  even 
fair  reproduction.  This  vast  number  of 
theatres  is  the  particular  target  of  the 
current  survey. 

Well-informed  projection  people  are 
deeply  concerned  over  the  numerous  re- 
production problems  posed  by  the  steadily 
increasing  number  of  color  motion  pic- 
tures, which  impose  additional  severe 
demands  upon  projection  apparatus,  par- 
ticularly upon  arc  lamps  and  optics. 
This  does  not  imply  that  black-and-white 
projection  throughout  the  country  is 
wholly  satisfactory.  On  the  contrary. 
But  a  definite  improvement  in  reproduc- 
tion standards  generally  can  not  fail  to 
effect  improvement  in  color  film  projec- 
tion. Many  other  phases  of  projection 
will  also  be  materially  benefitted  through 
availability  of  these  survey  data. 

Collation  of  these  data  will  necessarily 
require  no  little  time,  but  Harry  Rubin, 
Committee  chairman,  in  appealing  for 
prompt  action  in  forwarding  data  sheets 
from  the  field,  promises  intensive  appli- 
cation of  his  entire  group  to  the  end 
that  recommendations  based  thereon  be 
made  available  to  theatres  at  the  earliest 
possible  moment.  I.  P.  can  only  echo 
these  sentiments  for  this  obviously  very 
worthy  endeavor. 


ORCHESTRA  FLOOR  PLAN 


LONGITUDINAL  SECTION 


ORCHESTRA   FLOOR 


Question  No.  1. 

Hark  on  above  diagrams,  dimensions  A,B,C,D,E,F 

G,H,J,K,L,M,N. 

Dimension  A  should  be  White  Picture  WIDTH. 

Dimension  K  should  be  White  Picture  HEIGHT 

Dimension  L  should  be  Width  of  Proscenium 

Opening. 

Question  No.  8. 

State  seating  capacity  -  A-Orchestra  

B-Balcony    


Total 


Stadium  seating  is  considered  an  extension  of 
or  part  of  orchestra  level  seating. 
Question  No.  3. 


Check  type  of  screen  in  use  - 

A-  Beaded  or  metallic 
B-  Diffusive-mat  white 
C-  Other-Describe 

Question  No.  4. 


Check  type  of  projection  light  source  in  use. 

A-  Low  Intensity  Amps. 

B-  High  Intensity  " 

1)  High-Low  (Reflector) " 

2)  Condenser  Type      " 

3  )  Suprex  " 

C-  A.C.  Arc  " 


Question  No.  5. 


State  type  of  current  and  voltage  in 

projection  room. 

AC  Volts 
DC  Volts 

Question  No.  6. 


State  focal  length  of  projection  lens 
Question  No.  7. 


State  angle  of  projection  in  degrees 
Question  No.  8. 


State  year  of  erection  or  basic  alteration 
of  theatre. 

Question  No.  9. 


Name  of  theatre 


Can  a  Girl  Inspect'  2  1/4  Million 
Frames  of  Picture  Film  a  Day? 


CAN  a  girl  inspect  2,240,000  frames 
of  motion  picture  film  every  day 
for  six  consecutive  days?  Can  the 
same  girl  be  forced  to  work  a  few  extra 
evenings,  and  possibly  part  of.  a  Sunday, 
within  the  same  week?  Is  the  type  of 
worker  obtainable  for  these  long  hours 
for  as  little  as  $15  salary  a  week  quali- 
fied for  this  important  work?  Is  it  fair 
to  substitute  for  a  certain  schedule  of 
work  hours  daily  an  irreducible  mini- 
mum number  of  inspected  reels? 

The  answer  to  the  foregoing  queries, 
according  to  prevailing  standards  in 
major  producing  company  exchanges 
throughout  the  United  States,  is  an  em- 
phatic "Yes".  What  authority  is  there 
for  this  statement?  The  very  best  avail- 
able: this  is  exactly  what  is  happening 
in  an  overwhelming  majority  of  major 
company  exchanges.  As  for  the  so-called 
independent  exchanges,  it  is  not  difficult 
to  imagine  that  these  less  affluent  com- 
panies at  least  match,  if  not  actually 
"improve"  upon,  the  major-company 
system. 

Complaints  about  mutilated  film  and 
poor  inspection  are  nothing  new,  of 
course.  For  many  years  the  exchanges 
have  pointed  to  projectionists  as  the 
greatest  single  cause  of  damaged  film. 
Projectionists  have  replied  in  kind  by 
citing  lax  exchange  procedure.  This 
merry-go-round  slackened  only  long 
enough  to  allow  either  side,  or  both,  to 
indict  Eastman  or  some  other  film 
company  on  the  score  of  inferior  stock — 
particularly  when  the  high-intensity  arc 
was  making  a  bid  for  wide  popularity. 

Projectionist  Doubling  Blamed 

The  exchange  and  production  people 
being  more  articulate  than  projectionists, 
and  having  at  their  disposal  more  effect- 
ive means  for  publicity,  the  proposition 
finally  narrowed  down  to  where  the  con- 
sensus of  industry  opinion  placed  the 
blame  for  film  mutilation  squarely  upon 
the  projectionist.  Of  course,  there  was 
some  scattered  mention  of  worn  and  de- 
fective projection  equipment,  which  cir- 
cumstance was  also  laid  to  neglect  by 
the  projectionist — even  though  he  be 
forced  to  operate  a  mechanism  20  years 
old  and  not  infrequently  having  taped 
moving  parts. 


By  JAMES  J.  FINN 

Projectionist  insistence  upon  doub- 
ling single  reels  was  cited  as  the  greatest 
single  reason  for  widespread  film  mutila- 
tion— despite  the  fact  that  producers, 
through  copyright  ownership  of  prints, 
could  but  never  did  make  the  slightest 
effort  to  enforce  the  single-reel,  standard 
and  make  effective  the  ban  against  doub- 
ling. Thus  was  planted  the  seed  for  the 
present  double-reel  standard,  which, 
nutured  by  the  Academy,  the  Hays  office 
and  exhibitors  everywhere,  came  to  full 
bloom  last  Sept.  1. 

The  double-reel  was  ballyhooed  by 
distributor  and  theatre  interests  as  the 
remedy  for  85%  of  all  film-mutilation 
troubles.  Did  not  investigation  reveal 
that  practically  all  mutilation  was  trace- 
able to  damage  done  when  the  projec- 
tionist joined  two  single  reels?  Certainly. 
Then  the  answer  to  the  whole  problem 
was  to  supply  double  reels,  of  a  certain 
definite  minimum  footage  per  mounting 
(remember  this  "minimum"  footage 
specification),  after  which  film  mutila- 
tion problems  would  have  been  swept 
away  at  one  fell  swoop. 

Knowing  conditions  in  the  production, 
exchange  and  theatre  branches  of  the 
industry,  the  writer  was  extremely  skep- 
tical of  the  wonderful  curative  powers  of 
the  double-reel  standard.  These  skepti- 
cisms were  voiced  at  numerous  meetings 
of  the  "best  minds"  of  all  three  branches. 
The  writer  repeatedly  stressed,  at  these 
meetings  and  in  print,  his  doubts  that 
the  mere  promulgation  of  a  new  reel 
standard  would  make  more  efficient  the 
poor  inspection  record  of  the  exchanges 
with  single  reels — and  particularly  when 
two  single  reels  were  to  be  shipped  from 
the  laboratories  to  the  exchanges,  which 
would  then  join  them  into  one  double 
reel.  These  objections  were  ignored  as 
mere  trivia. 

The  writer  bided  his  time  and  watched 
the  progress  of  the  double  reel  as  an 
alleged  standard.  Persistent  reports 
from  the  field  indicated  wide  dissatisfac- 
tion with  exchange  inspection  procedure 
and  prompted  I.  P.  to  conduct  a  survey 
of  five  important,  large-city  exchange 
centers.  The  results  of  this  survey  are 
appended   hereto. 

It  so  happened  that  the  I.  P.  survey 
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coincided  with  the  first  serious  efforts  to 
organize  exchange  workers  throughout 
the  United  States.  The  facts  adduced  in 
I.  P.'s  survey  tend  to  prove  that  the 
organizing  difficulties  now  encountered 
by  the  exchanges  are  wholly  a  matter  of 
their  own  making.     Witness: 

Girl  Inspectors'  Daily  Quota 

Suspecting  that  widespread  reports  of 
poor  prints  reflected  lax  inspection  due 
to  overwork  of  the  girl  inspectors,  I.  P. 
first  sought  to  find  out  just  how  many 
hours  per  day  or  week  these  inspectors 
worked.  It  was  established  that  there  were 
no  set  hours  of  work.  Each  girl  is  given 
a  certain  minimum  quota  of  reels  to  in- 
spect per  day— and  a  check  is  main- 
tained as  to  whether  she  works  on  single 
or  double  reels!  Thus,  the  girl  inspect- 
ors face  each  day  not  a  certain  number 
of  hours  of  work  but  an  irreducible  min- 
imum film  footage!  Here  are  the  average 
daily  footages  among  the  major  company 
exchanges  in  the  five  cities  surveyed: 

No.  1 58  to   70   Double  Reels 

No.  2 63  to  75 

No.  3 68  to  79 

No.  4 72  to  85 

No.  5 85  to  100       " 

One  can  use  the  foregoing  figures  as 
a  basis  for  an  interesting  excursion  into 
mathematics.  Allowing  for  short  reels 
and  every  possible  advantage  that  might 
be  construed  as  favorable  to  the  ex- 
change, it  is  evident  that  the  major  com- 
pany exchanges  consider  that  a  girl  has 
done  a  good  day's  work  when  she 
has  inspected  approximately  2,240,000 
frames  of  film!  That  is,  this  is  what  the 
exchanges  term  "inspection".  What  any 
fair-minded  person,  knowing  the  delicate 
balance  of  projector  mechanisms  and  the 
degree  of  heat  to  which  these  prints  are 
subsequently  subjected,  would  term 
this  process  is  probably  unprintable  in 
a  publication  sent  through  the  mails. 

Even  after  having  done  such  a  day's 
work,  are  the  girls  finished?  Not  at  all. 
In  three  of  the  five  cities  checked  it  was 
found  that  frequently  when  many  prints 
are  circulating  it  is  not  unusual  to  keep 
the  girls  for  a  couple  of  hours  at  night. 
For  this  the  generous  exchange  managers 
allow  each  girl  50  cents!     Six  full  days 
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work  is  the  schedule  of  all  film  ex- 
changes; yet  in  four  cities  Sunday  work 
is  a  not  unusual  requisite. 

One  exchange  manager  came  uncom- 
fortably close  to  arrest  for  his  flagrant 
violation  of  a  State  law  which  provides 
that  women  shall  not  be  employed  for 
more  than  six  consecutive  days.  Cities 
located  in  states  having  no  such  laws 
naturally  impose  no  such  restrictions 
upon  exchange  managers  working  for 
the  honor  and  glory  of  good  old  Titanic 
Films  back  in  New  York. 

The  average  weekly  salary  for  girl 
inspectors  in  all  five  cities  checked  is 
$15.62 — not  counting  the  munificent 
windfalls  represented  by  the  extra  50- 
cent  pieces  the  girls  pick  up  for  a  few 
extra  hours  of  work  in  the  evening  or 
on  Sundays,  when  required.  Several  of 
the  girls  selected  at  random  by  I.  P. 
investigators  for  questioning  as  to  the 
nature  of  their  duties,  displayed  not  the 
faintest  conception  of  what  constituted 
efficient  film  inspection.  Practically  all 
of  them  admitted  that  their  only  concern 
is  that  there  be  an  uninterrupted  flow 
of  film  through  the  inspection  machine! 

The  quality  of  work  produced  by 
the  exchanges  throughout  the  United 
States  is  just  what  one  might  expect 
under  such  circumstances.  This  consid- 
eration leads  us  naturally  into  the  work- 
ings of  the  alleged  double-reel  standard, 
which  was  ballyhooed  as  the  means  for 
proving  projectionist  responsibility  for 
and  contributary  delinquency  to  film 
mutilation.  We  have  already  noted 
statements  by  the  exchange  inspectors 
themselves  tending  to  prove  their  abso- 
lute unfitness  for  the  work  in  hand,  and 
the  lack  of  any  apparent  effort  on  the 
part  of  exchanges  to  train  them  for  this 
highly  specialized  endeavor. 


As  part  of  its  survey,  I.  P.  requested 
data  as  to  adherence  by  exchanges  to  the 
double-reel  standard.  This  information  is 
at  hand.  It  proves  conclusively  that  the 
provisions  of  the  double-reel  standard  are 
taken  no  more  seriously  by  the  ex- 
changes than  was  their  responsibility  to 
enforce  the  single-reel  standard.  A  group 
of  first-run  theatres  which  easily  qualify 
as  industry  showplaces  report  that  all 
reels  received  from  exchanges  are  indis- 
criminately taken  apart  and  spliced  to- 
gether again  in  the  projection  rooms, 
such  has  been  past  experience  in  the 
matter  of  exchange  joinings  coming 
apart  when  run  through  the  projector. 
Thus  is  realized  the  oft-expressed  fears 
of  I.  P.  on  the  score  of  exchange  reel- 
joining. 

The  revised  Standard  Release  Print 
specifications  provide  that  no  single  reel 
issuing  from  an  exchange  (except  the 
last  reel  of  a  feature,  naturally)  shall 
be  less  than  1750  feet  in  length.  The 
reason  for  this  specification  is  apparent 
in  the  light  of  the  fact  that  modern  pro- 
jector magazines  can  accommodate  con- 
veniently 3400  feet  of  film.  Mindful  of 
the  fact  that  it  is  not  always  convenient 
or  desirable  to  cut  a  print  exactly  at 
1750  feet  in  length,  provision  was  made 
in  the  specifications  for  latitude  extend- 
ing upward  to  2000  feet.  That  is,  general 
agreement  was  forthcoming  that  the  cut 
would  be  made  somewhere  between 
these  extremes — but  in  no  event  would 
any  single  reel  be  less  than  1750  feet. 

Are  these  specifications  adhered  to? 
Positively  not.  I.  P.  has  recently 
checked  ten  consecutive  feature  releases 
to  a  first  run,  so-called  de  luxe,  New 
York  City  theatre,  which  receives  its  new 
prints  direct  from  the  exchange.  In  nine 
out  of  ten  of  these  features  there  were 


one  or  more  reels  of  less  than  the  mini- 
mum specification  of  1750  feet.  The 
appended  figures  are  most  interesting  in 
this  respect: 

Less   than    1750    feet 6 

Less    than    1600      "   4 

Less    than    1500      "   3 

Less    than    1400      "   1 

So  much  for  adherence  to  the  minimum- 
footage  provision  of  the  S.R.P. 

In  other  and  extremely  important  as- 
pects of  the  S.R.P.  the  exhibition  field 
has  ample  reason  for  strenuous  objec- 
tion. Positioning  of  change-over  marks 
is  such  as  to  constitute  flagrant  violation 
of  S.R.P.  provisions.  Marks  are  fre- 
quently positioned  on  moving  objects  or 
on  film  of  such  density  as  to  frustrate 
the  projectionist  in  his  efforts  to  effect 
even  a  fair  change-over.  Film  density  is 
another  grievance  of  the  exhibition  field. 
Not  only  are  a  majority  of  prints  too 
dark  for  good  projection,  but  the  con- 
trast in  density  between  reels  of  a  given 
feature  are  so  sharp  as  to  effectively 
riddle  the  continuity  of  the  story  and  to 
distract  the  audience.  Apparently  the 
technical  quality  of  the  industry's  output 
still  is  being  judged  on  the  basis  of 
Hollywood  studio  and  New  York  home 
office  band-box  projection  rooms. 

I.  P.'s  survey  revealed  that  the  best 
all-around  conditions  prevail  in  M-G-M 
exchanges — that  is,  with  respect  to 
number  of  reels  inspected  daily  by  each 
girl,  wages  and  extent  of  inspection — 
but  this  is  offset  somewhat  by  the  fact 
that  the  available  Metro  prints  run 
through  the  heaviest  bookings,  thus  plac- 
ing additional  strain  on  each  print.  Fox 
is  generally  credited  with  having  the 
worst  prints  nationally,  with  RKO  and 
Universal  running  a  close  second. 
Columbia,    with    comparatively    few   re- 


FILM    MUTILATION— AS    PRACTICED    BY    FILM    EXCHANGES 

A  Few  Film  Clips  and  Words  From  H.  B.  Smith,  Springfield,  Mass. 

a  distinct  white  line  where  scraped. 
(Ed.'s  Note:  Reproduction  may  not 
show  this  clearly.)  The  white  lines  are 
not  so  bad,  since  they  come  at  the  frame 
line — that  is,  most  of  the  time.  The  mis- 
alignment is  something  else  again,  how- 
ever. In  addition,  patch  No.  7  (not 
shown  here)  had  a  9^2-frame  gap  be- 
tween dialogue,  plus  a  nice  dark  strip 
across  the  sound  band  at  the  patch.  It 
is  not  hard  to  imagine  what  the  manager 
said  (about  the  projectionist,  of  course) 
when  this  was  projected. 

These    patches    were    shown    to    the 


IN  VIEW  of  your  recent  articles  on 
projection  room  fire  precautions  and 
inefficient  exchange  inspection  pro- 
cedure, I  am  sending  along  some  patches 
from  the  20th  Century-Fox  picture 
"Lloyds  of  London."  These  patches 
were  taken  from  a  print  shipped  to  a 
FIRST-RUN  theatre  in  Springfield, 
Mass.  These  patches  (accompanying 
cut)  bear  the  number  of  the  reel  from 
which  they  were  clipped ;  all  were  at  the 
doubling  point  of  each  reel. 

The    perforations    of    each    of    these 
patches  are  badly  misaligned  and  show 


writer  during  a  discussion  of  the  louzay 
(French  for  rotten)  condition  of  prints 
received  from  exchanges.  The  writer  ap- 
propriated the  patches  from  a  projec- 
tionist of  one  of  the  largest  first-run 
theatres  in  Western  Massachusetts.  The 
print  came  from  the  20th  Century-Fox 
exchange  in  Boston.  So  this  is  how  the 
exchanges  are  observing  provisions  of 
the  S.R.P.,  and  this  is  the  sort  of  service 
rendered  to  first-run  houses.  What  sort 
of  service  can  we  in  subsequent-run 
houses  expect?  The  answer  is  all  too 
evident.  One  can  not  forget  the  breast- 
beating  that  accompanied  the  introduc- 
tion of  the  double  reel.  The  exchanges 
were  going  to  take  care  of  everything. 
They  are — and  how! 
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leases,  also  shapes  up  as  rendering  poor 
inspection. 

Print   Condition    Worse    Today 

It  is  generally  agreed  among  projec- 
tionists that  the  condition  of  prints  today, 
with  all  the  reputed  blessings  of  the 
longer  reel,  is  much  worse  than  when 
single  reels  were  used.  The  exchanges 
may  attribute  the  need  for  careful  in- 
spection to  the  deplorable  condition  of 
theatre  projection  plants;  but  this  is 
something  for  the  exchanges  themselves 
to  worry  about,  since  they  own  the  copy- 
right on  the  prints  and  have  the  right 
to  insist  upon  adequate  projection  facili- 
ties for  their  own  property. 

It  is  unnecessary  to  editorialize  about 
the  conditions  uncovered  in  this  survey: 
the  facts  are  too  clearly  etched,  the  im- 
plications too  sharply  defined  to  require 
extended  comment.  This  is  the  record 
of  a  very  important  activity  within  the 
world's  fifth  largest  industry — an  indus- 
try which  witnesses  the  annual  award 
for  the  best  acting,  the  best  direction, 
the  best  recording,  the  best  editing  and 
many  other  "bests,"  the  net  results  of 
which  superior  endeavor,  by  reason  of 
sloppy  distribution  and  exhibition  efforts, 
add  up,  or  rather  down,  to  almost  zero 
in  the  final  analysis.  This  is  the  indus- 
try which  advertises  the  eye-and-ear 
appeal  of  its  product  in  gorgeous  bro- 
chures and  in  four-color  process  plates 
in  the  popular  magazines — a  product 
which  not  infrequently  has  all  the  appeal 
of  a  dead  fish  when  reproduced  in  the 
theatre. 

Reel  Sponsors'  Responsibility 

There  is  no  intent  or  desire  here  to 
castigate  the  industry  for  its  shortcom- 
ings, for  in  that  direction  does  not  lie 
the  road  to  improvement.  The  state- 
ments made  here  were  intended  as 
simple  expressions  of  fact.  We  still 
would  like  an  acceptable  answer  by 
someone  in  authority  to  the  question 
as  to  whether  a  girl  earning  $15  weekly 
and  working  six,  and  sometimes  seven, 
days  a  week  (excluding  evenings)  can 
reasonably  be  expected  to  give  even  a 
perfunctory  inspection  to  2,240,000 
frames  of  motion  picture  film  daily.  We 
should  also  appreciate  a  reassuring  state- 
ment as  to  the  joining  of  single  reels  in 
exchanges,  and  as  to  current  practice 
with  respect  to  the  positioning  of  change- 
over marks  and  print  density.  Having 
accepted  the  responsibility  for  introduc- 
ing the  new  double-reel  standard,  the 
Hays  office  and  the  Academy,  it  seems  to 
the  writer,  have  a  definite  responsibility 
to  see  to  it  that  reasonable  care  is  exer- 
cised in  observing  existing  standards. 

Any  comment  on  this  topic  that  might 
issue  from  either  or  both  of  these  organ- 
izations, or  from  anybody  else  having 
something  interesting  to  say  thereon, 
will  find  ample  space  awaiting  it  in  these 


pages.  By  the  same  token,  projectionists  respect  to  short  reels  and  improper 
who  encounter  persistent  violations  of  change-over  marks,  are  invited  to  avail 
S.  R.  P.  provisions,  and  particularly  with     themselves  of  the  same  facilities. 


NOTES  FROM  THE  THEATRE   SUPPLY  FIELD 


FACSIMILI-TONE  is  the  name  of  a 
new  line  of  theatre  sound  reproduc- 
ing systems  now  being  marketed  by 
Wholesale  Radio  Service  Co.,  nationally 
known  manufacturing  and  supply  house. 
There  are  14  types  in  the  Facsimili-tone 
line,  each  complete  from  drive  motors  to 
loud  speakers,  divided  into  three  gen- 
eral groups:  Economy,  Quality  and  De- 
Luxe  systems,  for  use  in  all  theatres  ex- 
cept those  running  well  over  3,000  seats. 
All  except  the  least  expensive  models 
reproduce  up  to  9,000  cycles,  and  are 
readily  adaptable  to  push-pull  recording. 
The  circuits  of  the  amplifiers  have 
been  traced  in  detail  in  these  pages.* 
They  are  coded  as  Lafayette  amplifiers 
model  400-A,  40  watts,  and  410-A,  15 
watts.  The  latter  is  used  in  the  Economy 
Systems,  the  former  in  the  Quality  and 
DeLuxe  systems,  some  of  which  include 
two  400-A  amplifiers  in  dual-channel 
arrangements.  Ready  access  to  all  con- 
nections, tubes  and  fuses  is  provided. 

Modern-Type  Speakers  Used 

Speakers  used  in  the  larger  systems 
are  Jensen  18"  models,  rated  up  to  9,000 
cycles,  separate  tweeter  speakers  not  be- 
ing required  with  any  present-day  sound 
track.  Medium-priced  systems,  and  some 
of  the  Economy  systems,  utilize  Jensen 
A-12  speakers,  rated  from  30  to  7,500 
cycles.  The  smallest  Economy  systems 
use  12"  dynamic  speakers  not  intended 
for  modern  wide-range  reproduction. 
Speaker  arrangements  can  readily  be 
modified  to  meet  any  acoustic  conditions, 
both  of  the  Lafayette  amplifiers  used  in 
these  systems  offering  a  choice  of  nine 
different  output  impedances,  ranging 
from  .35  ohms  to  500  ohms.  Baffles  of 
several  types— flat,  semi-directional  and 
strongly  directional  —  matching  the 
acoustic  requirements  of  any  auditorium, 
are  available  with  all  systems. 

Projector  and  sound-head  drive  is 
provided  in  all  installations  by  G.  E. 
constant-speed  motors  for  60-cycle,  110- 


*I.   P.   for   June,    1936,   p.    14;    and  for   October, 
1936,    p.    14. 


volt  a.c.  The  two  models  are  designated 
as  standard  duty  and  heavy  duty  types, 
and  are  of  1/6  and  *4  horsepower,  re- 
spectively. 


Soundhead    for    loic-cost    Facsimili-tone 
reproducing   system 


Requests  for  the  new  Wholesale  Radio 
Co.  theatre  catalog  (No.  68T-77D7)  and 
the  general  catalog  (No.  68-77D7)  are 
now  being  honored.  Address  the  com- 
pany direct  at  100  Sixth  Ave.,  N.  Y., 
mentioning  I.  P. 

NEUMADE   SPECIAL   OFFER   TO 
I.  P.  READERS  EXCLUSIVELY 

Neumade  Products  Corp.'s  special 
offer  for  one  week  only  (April  5  to  10) 
makes  available  to  I.  P.  readers  ex- 
clusively a  $2  Neumade  Cement  Appli- 
cator Set  for  only  50c.  To  get  this  set 
at  this  low  price  projectionists  must  pre- 
sent to  a  recognized  supply  dealer  the 
coupon  which  is  published  elsewhere  in 
this  issue.  No  coupons  will  be  accepted 
after  expiration  of  the  date  specified. 

The  Neumade  Applicator,  finished  in 
black  enamel  or  chrome  as  desired,  flows 
the  cement  on  the  film  evenly  over  the 
whole  splice.  It  can't  tip  over.  Hun- 
dreds of  these  sets  are  now  in  use. 

AEROVOX  CANADIAN  PLANT 

Control  of  the  former  Polymet  Delta 
Co.  of  Hamilton,  Canada,  has  been  taken 
over  by  Aerovox  Corp.  Henceforth  the 
Canadian  plant  will  operate  as  Aerovox 
Canada,  Ltd.,  producing  a  line  of  Aero- 
vox dry  and  wet  electrolytic  condensers, 
also  mica  and  paper  condensers,  for  the 
Canadian  trade,  which  may  now  obtain 
genuine  Aerovox  condensers  produced  in 
their  own  country.  The  products  will 
be  made  under  the  Aerovox  patents  in 
Canada,  especially  those  covering  the 
electrolytic  art,  which  are  identical  to 
those  in  the  States. 


ACETATE  FILM  SAFEGUARDS 

Like  all  cellulose  products,  cellulose 
acetate  during  combustion  or  decomposi- 
tion gives  off  irritating  and  suffocating 
fumes.  Results  of  research  tests  con- 
ducted at  Underwriters'  Laboratories  in- 
dicate that  1  pound  of  cellulose  acetate 
yields  about  1  cu.  ft.  of  gas  when  heated 
in  a  closed  vessel  without  excess  of  air. 
These  gases  include  principally  carbon 
dioxide,  carbon  monoxide,  hydrogen, 
methane,  alcohols,  acetic  acid,  ketones, 
and  aldehydes. 

Perhaps  the  most  important  safety 
factor  with  reference  to  cellulose  acetate 
film  is  its  slow  combustion,  which  can 
be  stopped  easily  by  applying  water  or 
by  smothering  the  fire.  It  is  therefore 
possible  to  provide  measures  readily  for 
controlling  film  fires  involving  cellulose 
acetate. 


THE  RIGHT  AND  WRONG  USE  OF  SOUND 
EQUIPMENT    TESTING    UNITS 


NON-EXISTENT  troubles  can  be 
"found"  by  improper  use  of  test 
equipment,  occasioning  wild-goose 
chases  while  the  real  difficulty  remains 
unsuspected  and  uninvestigated.  The 
wrong  test  instruments,  or  the  right  ones 
used  the  wrong  way,  can  easily  damage 
equipment,  adding  new  troubles  to  those 
already  present.  The  circuits  of  an  am- 
plifier, for  example,  must  be  [under- 
stood before  it  is  possible  to  intelligently 
apply  a  voltmeter  thereto,  and  the  opera- 
tion of  the  voltmeter  itself  must  be 
understood.  When  a  meter  of  any  kind 
is  applied  to  electrical  apparatus,  both 
constitute  a  single  electrical  unit,  the 
behavior  of  which  is  dependent  upon  the 
construction  of  each  of  the  two  com- 
ponent parts. 

For  example,  suppose  an  ammeter  is 
wired  in  series  with  an  electric  lamp 
bulb,  to  read  the  amount  of  current  flow- 
ing. The  reading  is  never  entirely  ac- 
curate. The  meter  itself  adds  resist- 
ance, however  low,  to  the  circuit,  and 
the  reading  is  always  a  trifle  less  than 
it  would  be  with  the  meter  absent.  In 
this  case  the  error  is  unimportant,  be- 
cause the  normal  current  drawn  by  the 
lamp  will  be  very  large  compared  with 
the  small  change  resulting  from  inser- 
tion of  the  meter  in  the  circuit. 

In  sound  amplifiers,  on  the  other  hand, 
the  projectionist  has  to  deal  with  cur- 
rents that  may  be  as  small  as  a  few 
microamperes — millionths  of  an  ampere 
— and  with  circuits  embodying  resistors 
rated  in  hundreds  of  thousands  or  mil- 
lions of  ohms.  Under  such  circum- 
stances application  of  meter  leads  can 
alter  the  performance  of  the  amplifier. 
The  nature  of  the  amplifier  circuit  is 
such  that  the  meter  action  may  become 
apparently  inaccurate,  giving  unrepre- 
sentative readings  and  indicating 
troubles  which  do  not  exist.  What  is 
true  of  meters  is  true  of  other  testing 
equipment. 

Among  meters,  a  chief  offender  is  the 
voltmeter  of  the  ordinary  moving-coil 
type  commonly  found  in  projection 
rooms.  Much  worse,  however,  is  the 
cruder  moving-vane  type,  sometimes  used 
because  it  is  very  cheap.  It  is  valueless 
and  dangerous  in  dealing  with  sound 
equipment;  it  should  never  be  used. 
This  meter,  which  can  be  bought  retail 
at  from  fifty  cents  to  two  dollars,  con- 


By  LEROY  CHADBOURNE 

tains  a  coil  of  wire  wound  around  a 
hollow  core.  The  coil  is  roughly  twice 
as  large  as  the  one  found  in  a  telephone 
receiver.  The  wire  is  heavy,  sometimes 
as  heavy  as  No.  20.  The  coil  has  a  very 
low  resistance. 

A  bit  of  soft  iron,  joining  the  indicat- 
ing needle  at  an  angle,  is  so  mounted 
that  it  can  be  drawn  into  the  hollow 
of  the  coil  when  the  wire  is  energized. 
In  moving  into  the  hollow  of  the  coil 
the  iron  armature,  or  moving  vane, 
swings  the  indicating  needle,  of  which  it 
is  a  part,  and  a  reading  results.  Back 
tension  is  provided  by  a  spring  which 
limits  the  penetration  of  the  armature 
in  accordance  with  the  strength  of  cur- 
rent flowing,  and  hence  limits  the  meter 
indication. 

Meter   Extremely   Inefficient 

This  instrument  is,  of  course,  an  am- 
meter, the  indication  being  proportion- 
ate to  current  flow.  However,  the  re- 
sistance of  the  coil  is  fixed  and  cannot 
change,  and  any  current  reading  can, 
by  Ohm's  Law,  represent  only  one  pos- 
sible voltage.  Therefore  the  dial  can 
be  and  usually  is  calibrated  to  read  volts. 

The  trouble  with  this  instrument  is 
its  inefficiency,  the  result  of  its  very 
cheap  construction.  Because  it  is  in- 
efficient, a  rather  heavy  current  is  needed 
to  show  an  appreciable  reading.  The 
resistance  of  the  coil  must  be  made  very 
low,  to  permit  a  sufficient  flow  of  cur- 

Erratum 

The  eagle  eye  of  George  J.  Fahey,  of 
Norwich,  Conn.,  spotted  an  error  in  I.  P. 
that  will  especially  interest  those  who 
save  for  future  reference  the  various  am- 
plifier tracings  that  appear  herein.  In 
discussing  the  new  W.  E.  91A  in  our 
November,  1936,  issue,  the  second  para- 
graph in  the  third  column  on  page  20 
should  have  read: 

"Regarding  the  plate  and  cathode  of 
V-l  as  the  poles  of  a  generator  of  ampli- 
fied speech  a.c,  trace  from  the  plate  up 
and  right,  down  through  the  lead  R-4; 
down,  left  and  down  through  the  left- 
hand  C-4  condenser;  left  as  far  as  pos- 
sible; up,  right,  up  and  right  through 
C-l  to  cathode." 

The  three  italicized  words  in  the  pre- 
ceding paragraph  indicate  the  error,  the 
word  "left"  having  been  used  in  error  in 
all  three  places. 

[24] 


rent  under  ordinary  voltages.  Applied 
to  a  sound  amplifier,  a  voltmeter  of 
this  kind  is  likely  to  constitute  a  short- 
circuit.  Its  use  may  result  in  some 
part  of  the  amplifier  burning  out.  If  it 
does  no  harm,  however,  it  still  is  un- 
likely to  do  much  good.  In  many  sound 
circuits,  its  readings  will  not  be  even 
roughly  accurate. 

Its  extreme  inaccuracy  in  sound  work 
is  easily  understood.  Suppose  a  meter 
of  this  kind  to  need,  say,  fifty  milli- 
amperes  in  order  to  give  a  reading  of 
100  volts.  It  will  be  used  to  check  the 
plate  voltage  at  a  vacuum  tube  socket. 
Now,  the  plate  current,  let  us  suppose, 
reaches  the  tube  through  load  and  de- 
coupling resistors  that  aggregate  20,000 
ohms.  The  normal  plate  current  is  5 
mils,  or  l/200th  ampere;  100  volts  are 
dropped  in  the  series  resistors  and  100 
volts  are  applied  at  the  plate  of  the 
tube.  The  rectifier's  d.c.  output  is  there- 
fore 200  volts.  A  meter  requiring  50 
mils,  l/20th  ampere,  is  applied  at  the 
tube  socket.  To  get  l/20th  ampere 
through  the  20,000-ohm  series  resistors 
would  require  a  d.c.  rectifier  output  at 
1,000  volts.  The  power  transformer  isn't 
made  for  it.  Therefore  the  meter  can't 
get  enough  current  to  read  100  volts, 
although  100  volts  are  there.  It  may 
indicate  something  less  than  20  volts, 
under  these  circumstances,  and  lead  the 
projectionist  to  believe  that  the  trouble 
is  in  the  power  circuits. 

It  is  plain  also  that  since  the  meter 
will  permit  a  flow  of  close  to  10  mils, 
whereas  the  tube,  not  shorted  by  the 
meter,  permits  a  flow  of  only  5  mils, 
there  is  a  distinct  chance  that  the  plate 
series  resistor  may  be  burnt  out.  The 
use  of  such  meters  in  association  with 
the  power  tubes  of  an  amplifier  may 
also  damage  the  power  transformer. 

Most  Common  Projection  Meter 

These  comments  refer  only  to  the 
cheap,  crudely  made  type  of  moving- 
vane  voltmeter.  The  well-made  article 
is  in  every  way  as  reliable  as  the  mov- 
ing coil  type,  but  is  not  often  found  in 
the  projection  room. 

The  voltmeter  used  in  most  projection 
rooms  for  sound  testing  is  actually  a 
0-1  milliammeter.  Many  of  these  instru- 
ments are  wired,  as  explained  here- 
after,   to    serve    as    voltmeters,    reading 
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both  voltage  and  current.  In  certain 
amplifier  circuits,  however,  the  use  of 
even  these  meters  may  be  thoroughly  un- 
reliable, although  less  likely  to  do  dam- 
age. These  meters,  used  as  voltmeters, 
are  rated  at  "1,000  ohms  per  volt" — 
a  rating  that  really  indicates  their  cur- 
rent requirements. 

The  moving  element  can  be  seen,  m 
most  of  these  meters,  just  under  the  in- 
dicating dial.  It  is  a  double  coil  of 
wire,  pivoted  on  jewels  which  permit  it 
to  rotate  freely.  The  indicating  needle 
rides  with  the  coil.  The  coil  is  mounted 
in  a  path  of  magnetic  flux,  provided  by 
a  horseshoe  magnet.  Current  is  carried 
to  the  coil  through  two  metal  spirals 
which  also  act  as  springs,  opposing  the 
rotation  and  limiting  it  in  accordance 
with  the  strength  of  the  current.  Rota- 
tion takes  place,  of  course,  by  virtue 
of  the  interaction  between  the  permanent 
magnet  field  and  the  field  created  wnen 
current  flows  through  the  coil.  Hence, 
this  meter  reads  current. 

The  resistance  of  the  coil  itself  may 
be  as  low  as  200  ohms,  but  the  sensitivity 
and  efficiency  of  the  instrument  permit 
the  use  of  series  resistors  to  limit  cur- 
rent flow.  Since  the  needle  gives  a 
full-scale  indication  to  a  current  of  1 
mil,  800  ohms  in  series  with  a  200-ohm 
coil  will  permit  it  to  serve  as  a  0-1 
voltmeter — total  resistance,  1,000  ohms. 
If  99,800  ohms  are  connected  in  series 
with  the  coil,  the  meter  will  give  full 
scale  (1  ma.)  reading  at  100  volts,  and 
can  be  calibrated  as  a  0-100  voltmeter. 
Its  total  resistance  still  is  1,000  ohms  per 
volt,  and  it  still  requires  only  one  mil 
for  full-scale  deflection. 

Let  this  meter  be  used  on  the  same 
amplifier  plate  circuit  previously  con- 
sidered. The  meter  will  read  only  90 
volts  instead  of  a  100.  A  short  and 
simple  calculation  shows  why. 

The  source  voltage  is  200  d.c.  Five 
mils  flow  through  20,000  ohms  of  plate 
resistor — voltage  drop,  100  volts.  The 
tube  socket  voltage  must  therefore  be 
100,  and  that  is  what  a  vacuum  tube- 
type  voltmeter  would  show.  Five  mils 
continue  around  the  circuit  through  the 
tube,  which  may  therefore  be  considered 
to  have  a  d.c.  resistance  of  20,000  ohms. 

Applying  to  that  socket  a  0-100  volt- 
meter, rated  at  1,000  ohms  per  volt, 
places  100,000  ohms  in  parallel  to  the 
tube's  20,000.     The  familiar  formula  is: 


20,000 


+ 


100,000 


40,000  ohms  to  36,666.  The  current  flow 
is  now  200/36,666  or  5.4  mils.  This 
current  divides,  between  the  tube  and 
the  meter,  inversely  as  the  ratio  5:1 — in 
other  words,  out  of  every  6  parts  of  cur- 
rent the  tube  gets  5  and  the  meter  1, 
or  l/6th  of  the  total.  But  1/6  of  5.4  mils 
is  .9  mils.  And  at  .9  mils  this  meter 
reads  only  90  volts. 

The  error  becomes  much  more  serious 
when  a  meter  of  this  kind  is  used  to 
read  grid  bias  voltages.  Let  the  meter 
be  the  same,  set  to  read  the  0-10  volt 
scale,  and  therefore  with  an  effective 
resistance  of  10,000  ohms.  It  will  be 
used  to  check  a  4-volt  grid  bias.  The 
bias  will  be  applied  to  the  grid  through 
a  resistance  of  high  value,  100,000  or 
even  1,000,000  ohms.  The  source  volt- 
age is  4. 

Then  4  volts  operate  through  110,000 
ohms  to  produce  a  current  of  4/110  mils, 
or  about  l/27th  of  a  mil.  All  of  this 
current  flows  through  the  meter,  in  the 
present  case,  since  the  grid  is  an  open 
switch.  Since  the  meter  needs  1  mil 
to  show  10  volts,  the  actual  reading  is 
l/27th  of  10,  or  something  less  than 
V2  volt. 

If,  on  the  other  hand,  the  meter  is 
used  on  the  0-100  scale,  the  apparent 
reading  becomes  slightly  more  accurate. 
In  that  case  4  volts  operate  through 
200,000  ohms  to  produce  a  current  flow 
of  l/50th  of  a  mil.  This,  on  the  0-100 
scale,  shows  as  2  volts. 

Recent   Units  More  Efficient 

Meters  lately  introduced  to  the  theatre 
field  are  more  sensitive  than  the  con- 
ventional 1,000-ohm-per-volt  type  and 
consequently  give  closer  readings.  They 
are  micro-ammeters,  some  requiring  only 
50  microamps,  or  l/20th  milliamp,  for 
full  scale  deflection.  With  a  meter  of 
this  kind,  the  grid  bias  problem  just 
examined  gives  different  results.  The 
10-volt  scale  is  read  through  200,000 
ohms,  giving  a  total  of  300,000  in  the 
grid  circuit  in  question.     We  then  have 


FIGURE    1 
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which  works  out  by  simple  arithmetic 
to  16,666  ohms  net  effective  resistance 
when  20,000  ohms  are  paralleled  by 
100,000.  The  total  load  upon  the  200- 
volt  source  has  now  been  reduced  from 
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a  current  of  4/300,000  multiplied  by 
1,000,000  (to  show  microamperes)  or 
about  13  mma.  This  is  13/50th  of  the 
current  needed  to  show  10  volts  on  the 
meter,  and  the  actual  reading  will  be 
2.6  volts. 

Using  the  0-100  scale  puts  2,100,000 
ohms  across  4  volts,  resulting  in  a  cur- 
rent of  40/21  mma.,  or  about  2  micro- 
amperes. This  is  l/25th  of  the  current 
needed  to  show  100  volts,  and  the  meter 
will  read  approximately  4  volts,  as  it 
should. 

Returning  to  the  plate  current  problem 
discussed  previously,  it  will  be  remem- 
bered that  the  source  voltage  was  200, 
there  were  20,000  ohms  in  series  with 
the  tube,  and  the  current  flow  was  5 
mils.  Reading  plate  voltage  at  the 
socket,  with  a  20,000-ohm-per-volt  meter 
makes  the  meter  resistance  2,000,000 
ohms.  Using  the  same  formula  as  be- 
fore, the  total  resistance  of  the  circuit, 
with  this  meter  connected,  is  shown  to 
be  39,801  ohms.  The  current  flow 
increases  from  5,000  mma  to  5024  mma. 
The  current  again  divides,  splitting  20,- 
000:2,000,000,  or  1:100.  The  meter  re- 
ceives one  part  in  101  parts,  or  5024 
mma.  divided  by  101,  or  something  more 
than  49.7  mma.  Since  only  50  mma. 
are  needed  to  show  100  volts,  the  read- 
ing will  actually  work  out  to  a  voltage 
of  about  99.2. 

It  will  be  remembered  that  the  1,000- 
ohm-per-volt  meter  showed  only  90  on 
the  same  circuit,  and  the  cheap  and  use- 
less little  20-ohm-per-volt  moving-vane 
gadget  along  about  10.  Equally  inter- 
esting increases  in  accuracy  follow  when 
high  resistance  (low  current)  meters  are 
used  as  ammeters  rather  than  volt- 
meters, as  now  explained. 

It  is  clear  from  what  has  been  said 
that  any  of  the  better  voltmeters  can  be 
used  as  multi-voltmeters,  reading  several 
scales,  merely  by  mounting  suitable  re- 
sistors in  the  instrument  and  equipping 
it  with  a  number  of  binding  posts.  The 
common  binding  post,  used  for  all  read- 
ings, is  wired  directly  to  one  side  of  the 
moving  coil,  the  other  side  of  which  is 
wired  to  several  resistors,  each  terminat- 
ing in  a  binding  post  of  its  own.  to 
which  connection  is  made  as  desired. 
The  dial  is  calibrated  in  a  suitable  num- 
ber of  scales. 

Series  resistors  are  desirable  in  a 
voltmeter,  as  has  been  seen,  and  the 
higher  their  value  the  more  accurate  the 
reading  and  the  smaller  the  disturbance 
in  the  circuit  being  measured.  A  volt- 
meter is  connected  across  a  circuit,  or 
part  of  a  circuit.  A  vacuum-tube  volt- 
meter, which  has  infinite  resistance,  is 
to  be  preferred  above  all  others. 

But  an  ammeter  is  connected  in  series 
with  the  circuit  to  be  measured,  and 
series    resistors   would   reduce    the    cur- 
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rent  flow  in  that  circuit.  An  ammeter 
is  most  accurate  when  its  resistance  is 
as  low  as  possible.  Ammeters  are  used 
with  shunts,  as  needed,  to  by-pass  most 
of  the  current  around  the  moving  coil. 
The  shunts  have  lower  resistance  than 
the  coil,  and  current  divides  in  the  in- 
verse ratio. 

Obviously,  if  the  meter  needs  less  cur- 
rent for  a  given  reading,  the  resistance 
of  the  shunt  can  be  decreased,  by-pass- 
ing still  more  current  around  the  in- 
strument. And  the  lower  the  resistance 
cf  the  shunt,  the  smaller  will  be  the 
change  of  current  flow  caused  by  insert- 
ing the  ammeter  in  the  circuit. 

In  this  case,  as  in  the  voltage  cal- 
culations already  given,  the  coil  resist- 
ance of  a  0-50  mma.  instrument  has  been 
treated  as  the  same  as  the  coil  resistance 
of  a  meter  reading  only  0-1  mil. 
Actually,  the  latter  will  usually  have  a 
lower  coil  resistance.  But  the  resist- 
ance of  the  coil  is  so  small,  in  propor- 
tion to  the  values  of  series  resistors  or 
multipliers  used  with  a  voltmeter,  that 
it  is  of  no  importance  at  all.  Similarly, 
in  the  case  of  an  ammeter,  the  resist- 
ance of  any  coil  is  so  high,  compared 
with  the  value  of  the  shunt,  that  it  may 
again  be  neglected,  except  for  extremely 
small  currents,  and  a  very  high  degree 
of  accuracy  in  calculation. 

Just  as  the  same  instrument  can  be 
built  to  serve  as  a  voltmeter  showing  a 
number  of  scales,  by  incorporating  with 
it  a  corresponding  number  of  series  re- 
sistors, so  it  can  be  made  to  function 
as  a  multiple-scale  ammeter,  milliam- 
meter,  etc.,  through  a  series  of  binding 
posts  connected  to  suitable  shunts. 

Combination   Volt- Ammeters 

Further,  combination  volt-ammeters, 
having  several  scales  for  both  voltage 
and  current  readings,  are  entirely  prac- 
ticable and  of  course  economical.  One 
common  circuit  is  shown  in  Fig.  1.  It 
will  be  noted  that  the  shunt  is  always 
connected  across  the  moving  coil,  even 
when  used  as  a  voltmeter.  It  serves 
a  supplementary  function  in  "damping" 
the  indicator  needle — reducing  its  in- 
herent tendency  to  oscillate  about  the 
point  of  final  reading— by  providing  a 
path  of  suitable  resistance  for  the 
counter  e.m.f.  generated  in  the  coil  when 
it  moves  through  a  magnetic  field.  It 
is  called  "a  series  shunt." 

The  extreme  left  binding  post  of  Fig.  1 
is  the  common,  and  always  used.  Read- 
ing from  left  to  right,  the  next  three,  con- 
necting to  series  resistors,  are  for  volt- 
age readings.  The  next  three  are  for 
current  readings.  Of  these,  the  first 
is  for  lower,  the  second  for  medium, 
and  the  extreme  right-hand  post  for 
higher  current  values. 

From  the  foregoing,  it  should  be  plain 
that   the   proper   use   of   d.c.   voltmeters 


and  ammeters  on  sound  equipment  im- 
plies a  reasonable  knowledge  of  the  rat- 
ings and  characteristics  of  the  test  in- 
strument and  constant  recognition  of  the 
fact  that  the  meter  needle  is  likely  to  be 
a  liar.  Its  readings  are  never  a  final 
indication  of  trouble  until  they  have  been 
reinterpreted  by  application  of  Ohm's 
Law. 

Conversion  to  an  Ohm-Meter 

Ohm-meters  used  in  the  projection 
room  are  of  many  kinds,  often  rough  and 
ready  home-made  contrivances.  A 
trouble  lamp  is  essentially  an  ohm-meter, 
in  which  a  more  or  less  known  voltage, 
that  of  the  line,  is  applied  to  the  cir- 
cuit under  investigation;  while  the  lamp 
itself  acts  as  a  crude  ammeter,  showing 
that  there  is  enough  current  flow  to  heat 
the  filament.  The  same  holds  true  of 
a  battery  and  buzzer.  Substitute  for 
the  buzzer  the  inexpensive  meter  men- 
tioned previously,  and  it  is  only  neces- 
sary to  re-calibrate  the  meter  in  ohms 
lo  have  a  true  resistance  meter. 

The  instrument  shown  in  Fig.  1  can 
readily  be  converted  into  a  very  satis- 
factory ohm-meter.  All  that  is  neces- 
sary is  to  add  a  dry  cell  in  series  with 
the  common  lead,  and  to  use  the  proper 
binding  posts,  calibrating  the  corre- 
sponding scales  to  show  resistance.  Since 
the  battery  voltage  can  be  taken  as 
constant,  every  meter  reading  corre- 
sponds to  a  definite  external  resistance, 
the  value  of  which  can  be  printed  on 
the  dial.  The  combination  analyzers 
that  are  sold  for  testing  sound  apparatus 
consist,  so  far  as  d.c.  readings  are  con- 
cerned, only  of  Fig.  1  with  the  additional 
provisions  just  mentioned  for  reading 
resistance. 

Calibrated  for  RMS  Value 

No  ohm-meter  or  ohm-meter  arrange- 
ment should  ever  be  used  on  sound 
equipment  unless  the  resistance  included 
is  enough  to  keep  the  current  down  to 
1  mil  or  less.  Test  lamps,  buzzers  and 
low-resistance  meters  are  therefore  taboo, 
and  the  same  restriction  applies  to  low- 
resistance  headphones.  Transformers 
and  occasionally  choke  coils,  as  used 
in  sound  equipment,  can  be  saturated 
by  remarkably  small  current  values.  It 
is  only  necessary  to  remember  that  tubes 
in  a  sound  amplifier  may  have  plate 
currents  of  not  much  more  than  1  mil. 
The  secondaries  of  sound  transformers, 
if  wired  to  grid  and  cathode,  will  carry 
no  d.c.  at  all.  The  cores  of  those  in- 
struments are  designed  accordingly.  Ex- 
tremely small  values  of  direct  current 
may  magnetize  such  cores  enough  to 
effect  a  permanent  change  in  the  fre- 
quency response  of  the  transformer,  and 
therefore  of  the  sound  system  as  a  whole. 

Coils  wound  to  carry  currents  in  the 


order  of  1  mil  can  also  burn  out  very 
readily  if  tested  with  high-current  in- 
struments. 

The  meter  of  Fig.  1  can  be  used  to 
read  a.c.  circuits  by  means  of  a  suit- 
able rectifier,  for  which  purpose  small 
copper-oxide  discs  are  commonly  em- 
ployed. They  are  connected  in  standard 
full-wave  circuit.  Rectifier  filters  are 
not  needed.  The  a.c.  scale  of  the  meter 
is  usually  calibrated  to  show  the  root- 
mean-square  or  effective  value  of  the  a.c, 
as  distinguished  from  the  peak  values 
at  each  alternation.  The  rms  value  of 
a.c.  is  identical  with  the  d.c.  that  pro- 
duces the  same  heating  effect  in  a  re- 
sistor. In  using  an  a.c.  meter  to  de- 
termine the  ratings  required  in  replace- 
ment parts,  a  margin  of  at  least  1/3  is 
allowed  to  take  care  of  the  difference 
between  the  rms  reading  as  shown  by 
the  meter  and  the  peak  values  of  voltage 
and  current  which  the  new  part  will 
have  to  withstand  momentarily. 

Where  the  meter  of  Fig.  1  is  equipped 
with  a  copper-oxide  rectifier  it  can  be 
and  often  is  used  as  a  decibel  meter. 
As  such  it  is  usually  cabbrated  for  a 
circuit  of  500  ohms.  Given  the  voltage- 
drop  across  a  resistor  of  known  value 
the  wattage  in  that  resistor  can  be  de- 
termined. The  decibel  reading,  against 
any  standard  of  reference,  is  always  the 
same  for  the  same  wattage.  Thus, 
against  the  common  level  of  6  milli- 
watts =  0,  3  watts  are  27  db,  6  watts 
30  db,  and  so  on.  The  meter  scale 
can  be  marked  in  db  as  readily  as  in 
watts. 

The  meter  is  not  a  wattmeter,  how- 
ever, and  will  not  read  power  directly 
but  only  against  an  external  resistor  of 
known  value.  If  it  is'  connected  across 
a  line  of  other  than  500  ohms,  the  db 
readings  will  be  wrong.  Correction 
charts  are  often  supplied  by  the  manu- 
facturer, by  reference  to  which  db  in- 
dications shown  on  the  instument  can  be 
converted  to  the  true  reading  for  the 
transmission  line  in  question.  They  will 
be  needed  for  accuracy  in  reading  many 
theatre  circuits. 

The  Vacuum-Tube  Voltmeter 

With  theoretically  infinite  input  re- 
sistance, the  vacuum-tube  voltmeter  con- 
stitutes the  most  accurate  instrument, 
practical  for  projection  room  use,  that 
can  be  used  to  measure  sound  voltages. 
The  margin  of  error  in  its  readings,  as 
determined  by  imperfections  in  the  input 
circuit  insulation,  is  nil  for  all  practical 
purposes.  With  high  but  finite  input  re- 
sistance, the  vacuum-tube  voltmeter  still 
has  the  smallest  margin  of  error  of  all 
practical  test  instruments,  although  its 
accuracy  of  reading  is  closely  ap- 
proached by  that  of  the  20,000-ohm-per- 
volt  instrument  described  previously. 


News  of  the  Month 


Brief  mention  of  men  and  events  associated  with  the  motion  picture  in- 
dustry of  particular  interest  to  projectionists  is  published  here. 


ORGANIZATION  of  film  exchange 
workers  featured  the  month's  news. 
Boston,  Detroit  and  New  Haven  were 
first  off  the  mark  in  obtaining  direct 
A.  F.  of  L.  charters;  and  these,  plus 
St.  Louis,  which  has  long  been  organized, 
constitute  the  base  for  extension  of  the 
campaign.  The  trade  press  credited  the 
Boston  coup  to  Thad  Barrows  and  James 
Burke  of  I.  A.  Local  182,  thus  lending 
color  to  reports  that  the  I.  A.  was  "vitally 
interested"  in  furthering  exchange 
unionization.  (Barrows,  incidentally, 
said  that  "all  the  credit"  for  the  job 
was  due  Burke.  However  this  may  be, 
it  is  known  that  these  worthies  were  not 
in  Europe  when  it  all  happened.) 

These  first  exchange  organizing  moves 
made  distributors  panicky.  The  dis- 
tributor-controlled trade  press,  while 
denying  that  the  drive  had  had  or  would 
have  any  great  success,  admitted  that 
distributors  were  busy  "correcting  con- 
ditions" in  an  effort  to  halt  unionization. 
An  insight  into  these  conditions  is  had 
in  an  article  relative  to  exchanges  ap- 
pearing elsewhere  in  this  issue.  It  is 
an  established  fact  that  exchange 
workers,  and  particularly  the  girl  in- 
spectors, were  worked  at  top  speed  for 
long  hours  for  at  least  six  full  days  each 
week,  for  little  pay. 

Despite  the  fact  that  the  I.  A.  has 
never  been  granted  jurisdiction  over  ex- 
change workers,  the  industry  generally 
credits  the  present  organizing  campaign 
as  an  "insidious"  move  by  I.  A.  to  use 
unionized  exchange  workers  as  a  club 
to  force  the  small,  and  at  present  non- 
union, exhibitors  to  use  I.  A.  men  or 
risk  having  their  film  service  cut  off.  No 
official  statement  of  position  has  been 
forthcoming  from  I.  A.,  which,  however, 
has  made  no  move  to  discourage  "organ- 
izing assistance"  by  its  members.  Of 
interest  is  the  fact  that  in  Boston  the 
exchange  delivery  workers  are  affiliated 
with  the  Teamsters.  An  immediate  re- 
sult of  the  organizing  drive  was  the  sud- 
den solicitude  of  exchange  managers  for 
their  workers.  Promises  of  better  work- 
ing conditions,  pay  increases  and  pro- 
motions have  been  made  to  exchange 
people  throughout  the  country  in  a 
frantic  effort  to  stave  off  unionization. 
There  is  no  doubt  that  the  major  dis- 
tributors are  acting  in  concert  in  this 
respect. 

Despite  predictions  in  M.  P.  Daily 
that  the  exchange  drive  has  "stalled  and 
appears  to  be  petering  out  tor  lack  of 
interest  on  the  part  of  the  workers,"  I.  P. 
is  able  to  say  that  at  least  six  more  ex- 
change centers  will  be  organized  within 
the  next  month,  identification  of  which 
at  this  time  might  prejudice  organiza- 
tion. This  much  having  been  accom- 
plished,  it   will   then    be   comparatively 


easy  to  bargain  with  distributors  on   a 
national  scale. 


Roger  Kennedy,  c.  v.  p.  of  I.  A.,  ad- 
dressed the  Detroit  Film  Inspectors, 
Shippers  and  Poster  Handlers  Union 
when  the  latter  was  formally  presented 
with  its  A.  F.  of  L.  charter.  He  said 
that  his  appearance  was  "strictly  per- 
sonal." 


In  Newark,  N.  J.,  conferences  con- 
tinued between  the  newly  formed  Thea- 
tre Workers  Union  and  theatre  managers 
in  an  effort  to  settle  a  strike  of  ushers, 
doormen,  porters  and  cleaners.  De- 
mands include  ushers,  40-hour  week  at 
$18;  doormen,  40  hours  at  $20;  porters, 
48  hours  at  $20;  cleaners  40  hours  at 
$22;  part-time  ushers,  35  hours  at  $16; 
time  and  one-half  for  overtime  and  a 
closed  shop. 

General   Theatres    Equipment 
^-Year  Net  $959,509 

General  Theatres  Equipment  Corp. 
and  subsidiaries  report  a  net  profit  of 
$959,509  after  all  charges  for  the  period 
from  June  1,  when  the  company's  re- 
organization plan  went  into  effect,  to 
Dec.  31,  1936.  The  profit  is  equivalent 
to  $1.80  a  share  on  532,461  shares  of 
capital  stock  issued  or  irrevocably 
authorized  to  be  issued  by  Dec.  31  next. 

Subsidiaries  included  in  the  report  are 

M.P.T.O.A.     Favors     Workers 
Of  Course — But  .  .  . 

Excerpts  from  the  annual  convention 
report  of  Edward  Kuykendall,  president 
of  the  Motion  Picture  Theatre  Owners  of 
America : 

"Serious  labor  trouble  looms  ahead.  We 
of  the  motion  picture  industry  are  in  com- 
plete sympathy  with  the  man  and  woman 
who  works  for  a  living,  whether  they  wear 
a  white  collar  or  overalls.  Unless  those 
men  and  women  earn  more  than  barely 
enough  to  live,  there  can  be  no  prosperity 
so  far  as  our  theatres  are  concerned;  if  we 
depended  on  the  so-called  wealthy  class, 
our  theatres  would  be  mostly  closed.  There- 
fore, there  can  be  no  question  as  to  where 
our  sympathy  is,  but  there  must  be  reason 
and  common  sense  in  labor  demands,  and 
in  some  instances  this  has  not  been  so. 

"I  am  hopeful  that  those  charged  with  the 
responsibility  of  the  policies  and  demands  of 
labor  will  proceed  with  caution  and  not  be- 
come unreasonable.  Recent  attempts  to  or- 
ganize film  exchange  employees  and  others 
of  a  like  service  is  very  unfortunate.  It  is 
unworkable  and  without  cause.  Anyone  with 
any  knowledge  of  the  details  of  operating 
an  exchange  knows  this.  But  we  might  as 
well  look  ahead  and  prepare  for  a  battle  to 
defend  our  interests  and  rights;  it  is  com- 
ing and  we  cannot  stand  idly  by  and  see 
our  investments  lost." 

[27] 


International  Projector  Corp.,  National 
Theatre  Supply  Co.,  Theatre  Equipment 
Contracts  Corp.,  J.  E.  McAuley  Mfg.  Co., 
Hall  &  Connolly,  Inc.,  and  the  Strong 
Electric  Corp.  Excluded  subsidiaries 
are  Cinema  Building  Corp.  and  J.  M. 
Wall  Machine  Co.,  Inc. 

Net  sales  for  the  period  from  June 
1,  1936,  to  Dec.  31,  1936,  were  $5,998,- 
159;  costs  and  expenses  $5,328,848; 
operating  profit  $669,311;  other  income 
$662,457;  total  income  $1,331,768;  dis- 
count on  sales,  bad  debts  and  provision 
for  uncollectible  accounts,  development 
and  experimental  expense,  etc.,  $145,- 
766;  interest  $53,710;  federal  income 
taxes  $114,233;  provision  for  federal 
surtax  on  undistributed  profits  $58,550; 
net  profit  $595,509;  dividends  $1,051,- 
461 ;  deficit  $91,952. 

Consolidated  balance  sheet  as  of  Dec. 
31,  1936,  shows  current  assets,  including 
$529,319  installment  notes  maturing 
later  than  one  year,  amounted  to  $5,493,- 
779  and  current  liabilities  were  reported 
as  $899,644.  Cash  at  close  of  year  totaled 
$1,689,076  and  inventories,  at  lower  of 
cost  or  market,  were  $1,285,915. 

Test  N.  Y.  Injunction  Law 

An  injunction  against  picketing  of  his 
Lyric  in  Rochester,  N.  Y.,  secured  by  the 
owner  after  he  had  discharged  a  pro- 
jectionist is  the  basis  of  a  test  of  the 
constitutionality  of  the  so-called  labor 
anti-injunction  law,  passed  by  the  1935 
N.  Y.  State  Legislature. 

The  theatre  owner  charges  that  the  de- 
fendants, I.  A.  Local  253,  entered  into  a 
conspiracy  to  force  him  to  sign  a  union 
contract.  Instead,  he  discharged  the 
projectionist  and  operated  the  projector 
himself.  Thereupon,  he  charges,  pickets 
appeared  before  his  theatre.  He  sued 
for  and  was  granted  an  injunction  to 
restrain  the  picketing.  Union  labor 
secured  the  enactment  of  the  anti-injunc- 
tion law,  which  prohibits  courts  from 
enjoining  picketing  without  first  having 
the  complaints  tried.  This  is  the  first 
test  of  the  law. 

The  owner  claimed  there  was  no  labor 
trouble  at  his  theatre  because  he  em- 
ployed no  non-union  labor.  He  operated 
the  machine,  his  wife  sold  tickets. 

Eastman  K-D  Option  Lapses 

Eastman  Kodak  has  failed  to  exercise 
its  option  to  retain  exclusive  rights  for 
the  manufacture  of  raw  stock  to  be  used 
In  the  Keller-Dorian  color  process,  as  a 
result  of  which  the  company  or  its 
licensees  may  obtain  raw  stock  from  any 
manufacturer.  Grand  National  is  the 
first  company  to  be  licensed  by  Keller- 
Dorian  for  the  use  of  its  process  for 
feature  production. 
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REGULATION  OF  LABOR  UNIONS  BY  STATE 

OR  NATION  IS  DEFINITELY  FORECAST 

By  JAMES  J.  FINN 

MANY  and  diverse  are  the  views  of  self-styled  labor  ex- 
perts relative  to  the  present  disturbed  labor  conditions 
in  the  United  States.  An  explanation  and  an  answer  for 
current  happenings  and  the  net  result  of  the  titanic  battle 
now  raging  between  labor  and  capital  may  be  had  in  almost 
any  gathering  of  several  people.  Labor  trouble  has  sup- 
planted bridge  and  clothes  as  a  prime  social  topic. 

Members  of  the  I.  A.  apparently  have  only  an  academic 
interest  in  current  labor  troubles.  Except  for  the  studios, 
the  I.  A.  membership  is  spread  thinly  by  reason  of  having 
only  a  few  men  in  each  theatre,  sometimes  only  one.  To 
I.  A.  men  majority  representation  is  just  a  phrase  for  all 
practical  purposes.  Thus,  why  should  they  concern  them- 
selves with  current  developments  relative  to  the  split  in 
labor   ranks   or   the   relation    of   labor  to   capital? 

So  they  figure.  But  they  are  wrong.  The  outcome  of 
current  labor  disturbances  will  affect  the  I.  A.  as  a  labor 
organization,  however  thinly  its  membership  is  spread 
throughout  the  industry,  just  as  surely  as  it  will  affect  labor 
in  mass-production  industries.  Whatever  advantages  may 
aecrue  to  labor  from  the  present  situation,  one  very  apparent 
disadvantage,  as  this  observer  sees  it,  will  be  that  from  which 
labor  has  shied  since  the  organization  of  the  Federation — 
regulation. 

Labor  probably  could  worry  along  with  regulation  pro- 
viding for  the  establishment  of  state  or  national  mediation 
boards  (mediation  being  a  nice  word  for  compulsory  arbitra- 
tion, the  imposition  of  which  will  automatically  abolish  the 
right  to  strike).  This  is  a  lead-pipe  cinch  to  happen.  But 
the  regulation  of  labor  -unions  on  a  national  scale  that  now 
looms  on  the  horizon  will  encompass  considerably  more. 
What?     Just  this: 

Incorporation,    Accounting,    Secret    Ballot    Looms 

1.  Incorporation  of  all  labor  unions,  despite  the  frenzied 
outcrys  that  this  will  make  unions  creatures  of  the  state. 

2.  Compulsory  periodical  audits  of  all  local  and  national 
labor  union  books,  a  report  of  which  will  be  sent  either  to  the 
state  or  the  national  government. 

3.  Institution  of  and  strict  adherence  to  secret  ballotting 
in  local  and  national  labor  meetings,  in  order  to  strip  am- 
bitious leaders  of  the  power  to  arbitrarily  order  strikes.  Em- 
ployers have  a  deep-dyed  suspicion  that  union  memberships 
are  not  infrequently  coerced  into  approving  strike  calls. 

Boards  of  trade  and  manufacturers'  associations  have  been 
yelling  loudly  for  regulation  of  labor  unions  for,  lo,  these 
many  years.  But  they  got  nowhere  because  politicians  usually 
respected  the  labor  vote  and  chose  to  offend  sixty  manufac- 
turers rather  than  sixty  thousand  workers.  But  a  quite  dif- 
ferent situation  is  taking  shape  now,  based  on  the  politicians' 
natural  instinct  for  self-preservation. 

There  are  two  groups  in  America  that  must  not  be  dis- 
turbed— politicians  and  churchmen.  Just  so  long  as  Mr. 
John  L.  Lewis,  for  example,  goes  about  ministering  to  the 
economic  needs  of  some  begrimed  coal-miner  living  in  a  hovel 
in  a  jerk  Pennsylvania  town;  just  so  long  as  labor  riots  occa- 
sion the  death  of  only  a  few  strikers  or  National  Guardsmen, 
or  both;  just  as  long  as  the  poor  saps  who  fight  a  months- 
long  battle  for  a  minimum  wage  of  $5  a  day  and  a  40-hour 
week  still  cast  their  ballots  for  either  one  of  the  established 
political  parties — just  so  long  as  this  happens  both  the  poli- 
ticians and  the  churchmen  can  flit  about  unconcernedly  and 
express  their  "concern"  and  "sympathy"  for  the  "rights"  of 
the  workingman. 

These  "rights,"  however,  do  not  include  the  right  of  becom- 
ing politicians.    The  spectacle  of  a  John  L.  Lewis  with  a  fol- 
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lowing  of  some  two  million  adults  of  vot- 
ing age,  who  thus  far  have  exhibited 
every  inclination  to  blindly  follow  their 
leader,  is  a  different  matter  altogether. 
Why,  if  these  fellows  should  be  able  to 
corral  a  few  hundred  thousand  "nuts" 
of  voting  age,  they  might  go  places  in 
the  political  arena.  Confronted  by  this 
prospect,  Mr.  Politician  is  going  to  act 
— and  promptly. 

Labor  As  a  New  Political  Group 

The  last  national  election  uncovered 
the  great  potential  political  strength  of 
the  American  Labor  Party,  particularly 
in  populous  areas  like  N.  Y.  State.  And 
just  the  other  evening,  Mr.  John  L. 
Lewis,  speaking  in  N.  Y.  City's  vast 
Madison  Square  Garden  before  20,000 
listeners,  stated  flatly  his  intention  of 
using  the  C.  I.  0.  as  a  political  instru- 
ment. This  indiscreet  statement  fanned 
to  greater  heights  the  flame  of  fear  and 
resentment  in  the  breasts  of  politicians, 
who  now  see  clearly  the  need  for  imme- 
diate action  to  protect  their  allegedly 
God-given  right  to  mooch  off  the  work- 
ing people  of  America  for  the  rest  of 
their  natural  lives. 

"So    that's   your    game."    murmer   the 


politicians,  who  are  even  now  planning 
to  do  something  to  break  up  the  game. 
Their  answer  to  the  problem  can  be  ex- 
pressed in  one  word — regulation.  It 
matters  little  whether  Messrs.  Lewis, 
Smith  or  Jones  are  merely  manipulating 
a  few  votes  for  their  own  personal  ad- 
vantage. What  does  matter  mightily, 
however,  is  that,  for  all  practical  pur- 
poses, a  new  political  group  is  in  the 
making  and  is  threatening  their  jobs 
and  all  the  privileges  that  go  with  these 
jobs. 

Even  so  good  a  friend  of  labor  and 
excellent  politician  as  Gov.  Murphy  of 
Michigan,  harassed  and  politically  em- 
barrassed by  the  second  major  auto- 
mobile strike  within  two  months,  let 
slip  into  a  statement  given  to  national 
press  associations  the  suggestion  that  the 
only  cure  for  the  present  disturbed  labor 
conditions  was — regulation.  He  didn't 
specify  the  type  of  regulation  he  thought 
was  needed,  but  he  didn't  have  to.  Any 
regulation  of  labor  unions  devised  by 
politicians  will  be  regulation  in  every 
sense  of  the  term — particularly  for  and 
in  the  interests  of  politicians. 

Another  contributory  factor  in  the 
present  trend  toward  labor  union  regu- 


lation is  the  current  racketeering  in- 
vestigation and  prosecution  in  N.  Y. 
City.  Directed  by  young  and  aggressive 
special  prosecutor  Thomas  Dewey,  palp- 
ably a  career  man  in  politics,  these  trials 
are  given  extensive  space  in  the  large 
metropolitan  newspapers  which  have 
wide  circulation  throughout  the  country 
among  legislators,  and  particularly  in 
Washington.  Dewey's  disclosures  of 
racketeer-labor  union  ties  has  evoked  the 
wrath  of  the  N.  Y.  City  Central  Labor 
body,  but  they  have  also  served  to 
strengthen  the  demands  of  those  groups 
who  have  long  asked  for  labor  union 
regulation  by  the  State. 

It  is  freely  predicted,  even  in  labor 
circles,  that  repercussions  of  Dewey's 
activities  will  ultimately  be  heard  in  the 
N.  Y.  State  Legislature,  if  not  in  the  na- 
tional Congress.  Such  organizations  as 
the  National  Manufacturers  Association, 
long  a  vigorous  proponent  of  union 
regulation,  are  merely  sitting  back  and 
sawing  wood,  confident  that  the  break 
which  they  anticipated  is  now  at  hand. 

Conservative  labor  circles,  while  ad- 
mitting that  some  degree  of  regulation 
is  necessary,  are  outspokenly  fearful  of 
two  of  the  three  points  mentioned  previ- 
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ously  herein  as  the  basis  for  labor  union 
legislation — incorporation  and  the  neces- 
sity for  periodic  reports  of  finances. 
(These  two  points  really  should  be 
merged  into  one,  because  the  first  pre- 
supposes the  necessity  for  the  second.) 
The  incorporation  of  labor  unions,  say 
the  leaders,  would  make  the  union  a 
creature  of  the  state  and  would  so  seri- 
ously curtail  its  '"normal"  activities  as 
to  render  it  impotent.  Labor  leaders  are 
forced  to  adopt  the  traditional  indiffer- 
ent attitude  of  labor  toward  periodic 
financial  reports  to  the  state,  the  pre- 
sumption   being    that    since    they    have 


nothing  to  hide  they  need  not  be  fear- 
ful of  an  accounting.  There  is  no  doubt, 
however,  that  they  have  a  violent  dis- 
like for  any  such  regulation. 

Titanic  Struggle  Forecast 

As  for  the  third  point  relative  to  a 
secret  ballot  on  all  questions  of  policy 
and  in  elections,  labor  leaders  care  not 
a  snap  about  this,  because  it  is  assumed 
that  in  most  cases  the  position  of  a  labor 
leader  is  a  direct  reflection  of  his  popu- 
larity and  would  be  most  effective  in 
bringing  his  followers  around  to  his  own 
point  of  view  on  any  particular  question. 
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This  article  is  not  an  attempt  to 
evaluate  the  worth  of  these  proposals  for 
regulation;  it  is  intended  as  a  simple 
statement  of  the  facts  as  the  writer  sees 
them.  Labor  does  not  lack  any  number 
of  clever-visioned,  logical-minded  leaders 
who  know  what  they  want  and  do  not 
want,  plus  an  instinct  for  self-preserva- 
tion almost  as  keen  as  that  of  the  poli- 
tician. The  battle  when,  as  and  if  the 
issue  is  joined  will  be  a  titanic  struggle 
for  high  stakes. 

It  is  much  too  early  as  yet  to  predict 
the  outcome  of  this  struggle  for  domi- 
nant political  power;  but  it  is  not  too 
early  to  predict  that  the  victories  now 
being  won  by  labor  in  its  struggle  for  a 
greater  percentage  of  the  national  in- 
come are  being  won  at  the  cost  of  a 
definite  commitment  to  engage  in  the 
death-struggle  in  the  not  too  distant 
future  on  the  issue  of  labor  union  regu- 
lation by  either  the  state  or  the  national 
government.  This  is  the  lesson  and  the 
warning  of  history. 
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J.  E.  Elderkin  (Forest  Mfg.)  ;  A.  A. 
Cook  (B.  &  L.)  ;  E.  R.  Geib  (Nat.  Car- 
bon) ;  A.  N.  Goldsmith  (consulting 
engineer)  ;  H.  Griffin  and  P.  A.  McGuire 
(Int.  Proj.  Corp.)  ;  S.  Harris  (SMPE)  ; 
J.  J.  Hopkins  (Par.) ;  and  C.  F.  Horst- 
man    (RKO). 

Also  Thad  Barrows  (Pres.,  L.U.  182) ; 
J.  J.  Finn  (LP.)  ;  D.  E.  Hyndman  and 
C.  Tuttle  (Eastman) ;  E.  R.  Morin 
(Conn.  State  Police,  to  watch  the  boys)  ; 
M.  D.  O'Brien    (Loew) ;    G.  F.  Rackett 
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(Technicolor)  ;  V.  Welman  (sec,  L.U. 
160)  ;  J.  S.  Ward  (Erpi)  ;  F.  H.  Rich- 
ardson (B.  T.)  ;  B.  Schlanger  (archi- 
tect) ;  R.  Miehling  (Loew) ;  and  A.  T. 
Williams  (Weston) . 


400  MORE  WARNER  THEATRES 
GO  RCA  HIGH  FIDELITY 

Existing  sound  equipment  in  the  entire 
Warner  circuit  of  more  than  400  theatres 
will  be  replaced  with  complete  RCA 
High  Fidelity  reproducing  systems. 
Some  80  Warner  theatres  have  already 
been  switched  over,  and  the  balance 
will  be  switched  before  the  end  of  1937. 
The  new  equipments  are  able  to  handle 
push-pull  stuff. 

THE  PRESENT  POSITION  OF 
COLOR    CINEMATOGRAPHY 

(Continued   from   page    15) 

mood  induced  by  a  particular  color  was 
common  to  the  majority  of  observers, 
the  information  does  not  carry  the  pro- 
ducer who  has  to  handle  moving  color 
very  far.  Nor  do  the  list  of  dyads  and 
triads  which  are  offered  as  short  cuts  to 
color  composition. 

On  the  other  hand,  it  is  generally  ad- 
mitted that  color  will  involve  alterations 
— perhaps  radical — in  our  methods  of 
constructing  a  film.  The  modern  film, 
in  which  rapidly-changing  scenes  are 
shot  from  constantly-changing  angles, 
yet  retains  a  visual  continuity  because 
of  its  monochromatism — a  harmony 
which  disappears  with  the  introduction 
of  a  new  aesthetic  dimension  in  the  form 
of  color.  First  attempts  at  restoring  this 
harmony  will  probably  slow  up  the 
tempo,  just  as  in  early  sound  films. 

Psychological  Effects  of  Color 
We  know  very  little  as  yet  of  the 
psychological  effects  produced  by  con- 
stantly-changing color  presented  in  a 
darkened  theatre,  beyond  the  fact  that 
the  combination  of  vivid  color  and  quick 
movement  gives  many  people  a  head- 
ache, and  that  color  photographed  at  its 
full  value  will  at  first  call  attention  to 
itself  and  distract  attention  from  the 
action  of  the  characters.  We  also  know 
that  color,  while  enhancing  some  effects 
may  detract  from  the  dignity  and  im- 
pressiveness  of  others.  We  know  that 
the  close-up  is  nearly  always  more  at- 
tractive than  the  long  shot — particularly 
in  outdoor  scenes,  where  prodigal  Nature 
has  not  designed  the  color  of  her  settings 
in  such  a  way  that  they  will  necessarily 
take  second  place  to  the  actions  of  the 
puppets  whose  story  the  producer  is  at- 
tempting to  tell.  Nor  can  he  success- 
fully concentrate  attention  on  his  players 
by  throwing  his  background  out  of  focus, 
as  he  does  in  monochrome.  The  mean- 
ingless blobs  of  color  in  such  out-of- 
focus  shots  are  both  worrying  and  un- 
natural. The  eye  will  attempt  vainly 
to  restore  the  missing  detail,  and  any- 
thing which  calls  attention  to  the  tech- 
nical or  mechanical  features  of  a  screen 
production  is  admittedly  a  handicap.  In 
fact,  whereas  in  monochrome  we  have  a 
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highly-developed  means  of  artistic  ex- 
pression, in  the  color  film  we  are  still 
tumbling  among  first  principles. 

The  Producers'  Dilemma 

The  producer,  then,  is  on  the  horns 
of  a  dilemma.  If,  as  many  of  us  would 
prefer,  he  aimed  at  producing  a  film 
in  which  the  contribution  made  by  the 
presence  of  color  as  such  remained 
almost  unnoticed  —  except  in  our 
heightened  appreciation  of  the  produc- 
tion as  a  whole — he  is  gambling  per- 
haps $125,000  of  his  backer's  money  that 
the  process  will  not  let  him  down,  that 
this  heightened  appreciation  will,  in  fact, 
result  in  a  feature  film  earning  at  least 
$125,000  more  than  it  would  if  it  were 
made  in  black-and-white.  It  is  a  gamble 
which  the  hard-headed  business  backers, 
whose  measure  of  a  film's  success  is  its 
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box-office  appeal,  are  hardly  likely  to 
take  for  some  time  yet. 

How  then  are  we  to  acquire  this  badly 
needed  information  as  to  how  exactly 
color  cinematography  should  be  han- 
dled? Since  no  work  of  art  can  de- 
liberately be  constructed  by  the  appli- 
cation of  formal  rules,  and  since  more 
knowledge  of  our  reactions  to  color  pre- 
sented in  a  time  sequence  is  badly  re- 
quired, a  case  could  be  made  out  to 
show  that  the  next  logical  step  from  the 
color  cartoon  should  be  to  the  color 
news  reel  rather  than  to  full-length  story 
films. 

In  the  news  reel,  aesthetic  considera- 
tions have  only  a  rudimentary  impor- 
tance, because  the  news  itself  is  the 
important  thing,  and  news  in  color  would 
have  just  that  much  more  specific  inter- 
est for  the  audience  that  a  monochrome 
photograph,  however  poorly  reproduced 
in  their  newspaper,  has  over  a  line 
drawing  however  accomplished.  Dur- 
ing the  time  that  the  cartoon  develops 
to  a  real  color  symphony,  the  color 
news  film  might  be  used  to  provide  re- 
liable data  on  what  is  called  our  "physio- 
logico-psychological"  reactions  to  film  in 
which  the  unifying  harmony  imposed  by 
monochrome  presentation  is  absent.  But 
the  color  news  reel  is  a  field  which  addi- 
tive processes  may  easily  have  to  them- 
selves, since  their  production  costs  ap- 
proach more  closely  to  black-and-white, 
while  there  need  be  no  more  difficulty 
in  releasing  prints  on  the  day  the  nega- 
tive is  exposed  than  is  the  case  with 
monochrome.  Processes  of  the  type  of 
Francita  or  the  lenticular  systems  can 
offer  negatives  and  prints  at  practically 
black-and-white  costs  to  those  who  are 
willing  to  face  the  fact  that  the  pro- 
jection process  will  require  skilled  and 
constant  attention. 

Lenticular  film  stock  is  somewhat 
dearer  than  that  used  by  the  Francita 
process,  but,  in  return,  it  appears  to  be 


capable  of  better  definition.  Dufaycolor 
stock  will  probably  continue  to  cost  as 
much  as  that  used  for  three-color  sub- 
tractive  processes,  but  scores  over  other 
additive  systems  in  that  it  employs  a 
normal  black-and-white  camera  and 
makes  no  more  demand  on  the  projec- 
tionist's intelligence  than  does  black- 
and-white.  All  three  types  are  proc- 
essed at  the  speed  of  black-and-white 
film,  and,  being  additive,  are  capable  of 
a  more  truthful  color  rendering  than  sub- 
tractive  systems. 

In  granting  that  the  lighting  equip- 
ment in  many  theatres  is  only  just  ade- 
quate to  project  black-and-white,  we 
ahould  not  ignore  the  fact  that  new  types 
of  illuminant,  such  as  the  high-pressure, 
water-cooled,  mercury  vapor  arc,  are 
capable  of  producing  as  much  light  as 
any  additive  system  will  require  from  a 
lamp  little  larger  than  a  lip-stick,  and 
that  such  lamps  might  easily  become 
standard  equipment  for  other  reasons 
within  the  next  few  years. 

Cost  of  Projector  Attachments 

As  regards  the  cost  of  fitting  pro- 
jectors with  special  attachments,  it 
should  be  remembered  that  a  feature  film 
is  estimated  to  cost  at  least  $90,000 
more  if  made  in  subtractive  three-color 
than  in  black-and-white.  On  the  assump- 
tion, therefore,  that  one  of  the  big  cor- 
porations owning  a  chain  of  theatres 
were  to  shoulder  the  cost  of  equipping 
its  projectors  with  such  special  attach- 
ments, they  could  offset  this  first  cost 
against  the  fact  that  they  could  there- 
after undertake  the  production  of  color 
films  at  an  overall  cost  considerably 
nearer  to  black-and-white  than  is  at 
present  possible  with  subtractive  sys- 
tems. 

Even  if  we  assume  that  to  work  proc- 
esses of  the  type  of  Francita  or  the 
lenticular  systems,  the  projectionist  re- 
quires to  be,  as  Dr.  Kalmus  of  Techni- 
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color  so  happily  puts  it,  "a  cross  between 
an  acrobat  and  a  college  professor,"  it 
must  be  remembered  that  the  modern 
projectionist  is  a  very  different  being 
from  his  forefathers,  and  that  the  de- 
mands made  upon  his  skill  may,  with 
research,  be  reduced  to  no  more  than 
that  required  to  operate  properly  a 
modern  sound  projector.  In  France  (de 
Lassus)    and  Germany    (Siemens-Perutz, 
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Opticolor)  projections  of  lenticular  film, 
which  involves  the  most  tricky  of  all 
"modified  projector"  systems,  have 
occurred  on  a  commercial  scale. 

Finally,  even  assuming  that  projec- 
tion difficulties  remain  for  some  time 
real  obstacles  to  development  of  such 
systems,  a  group  which  adopted  Dufay- 
color  might  profitably  re-equip  their 
chain  of  theatres  with  mirror  arcs  and 
//1.6  projection  lenses  in  place  of  the 
more  usual  //2.3,  whereupon,  even  with 
present-day  sound  screens  (whose  per- 
forations result  in  a  30  per  cent  loss  of 
the  incident  light)  they  could  compete 
on  level  terms,  so  far  as  illumination 
is  concerned,  with  subtractive  processes 
shown  in  other  theatres.1 

A  logical  case  can,  therefore,  be  made 
out  by  those  who  are  sponsoring  additive 
processes,  even  although  the  average 
theatre  is,  at  the  moment,  capable  of 
doing  more  justice  to  subtractive  color 
films  and  the  tendency  is.  therefore,  to 
regard  the  latter  as  a  safer  proposition 
on  a  short  view. 

One  of  the  several  features  which  the 
big  moving  picture  corporations  have  in 
common  with  a  herd  of  elephants  is  their 
liability,  when  alarmed,  to  charge  as  a 
herd  in  one  particular  direction  after  a 
leader  who  has  chosen  his  course,  as  like 
as  not,  by  chance.  Witness  the  spate 
of  gangster  films,  of  newspaper  story 
films,  of  historical  films,  which  followed 
upon  the  first  box  office  successes  made 
to  these  formulae.  For  some  years  now 
this  herd  has  had  its  beady  eyes  fixed 
uneasily  on  Technicolor — not  because  it 
particularly  wanted  to  smear  the  world 
with   color;    indeed   it   would   prefer  to 

1  This  estimate  of  screen  light  loss  occasioned 
by  perforated  sound  screens  does  not  have  the 
sanction  of  well-informed  technical  opinion  which 
places  this  loss  at  approximately  10%  maximum. 
—Ed. 


be  left  severely  alone — and  often  said  so. 
It  had  hardly  recovered  from  its  sur- 
prise at  Disney's  rise  to  fame  on  the 
basis  of  cartoons  it  had  seen  no  reason 
to  suppose  would  be  successful  when, 
aided  and  abetted  by  Dr.  Kalmus,  he 
"stole  the  program"  even  more  com- 
pletely by  using  three-color  Technicolor 
for  his  Silly  Symphonies.  The  herd 
pricked  up  its  ears,  but  the  stampede 
did  not  start  because  previous  dashes 
into  color  had,  on  the  whole,  been  dis- 
appointing. But  it  only  requires  that  a 
film,  based  on  a  popular  story  and  made 
by  an  artist  having  some  idea  of  the 
possibilities  and  limitations  of  color  as  a 
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medium,  should  "go  over  in  a  big  way"  to  have  cost  $2,225,000  has  been  released 

for  the  stampede  to  start  in  earnest.  generally.      How   much    of    this   rather 

We  shall  know  better  where  we  are  staggering  sum  is  directly  attributable  to 

when  the  "Garden  of  Allah,"  reported  the  fact  that  it  is  a  color  film  I  do  not 
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Price:  $37.50  Each  Section 
Including  Instructions 

Address: 

SOCIETY     OF     MOTION 
PICTURE  ENGINEERS 

Hotel  Pennsylvania  New  York,  N.  Y. 


know,  although  it  is  reported  that 
1,500,000  feet  of  negative  was  exposed.2 
Nor  do  I  think  it  matters.  If  Miss 
Dietrich  should  prove  to  be  the  Delilah 
who  does  to  monochrome  what  the  jaw- 
bone of  Al  Jolson  did  to  silent  films,  we 
shall  hear  less  about  the  cost,  since  those 
who  believe  that  the  industry  cannot 
afford  color  are,  I  think,  mistaken. 

An  industry  which  can  afford  to  pay 
salaries  that  sound  like  national  debts 
to  people  who  spend  a  considerable  por- 
tion of  their  working  hours  in  kicking 
their  heels,  which  can  afford  to  shoot 
80,000  feet  of  negative  film  to  obtain  an 
8,000-foot  feature  picture,  could,  with  a 
little  intelligent  reorganization,  afford 
the  most  expensive  color  system  yet  de- 
vised. It  must  be  remembered  that  70,- 
000  feet  of  unused  negative  involves  a 
good  deal  more  than  the  mere  cost  of 
the  stock.  Exposing  it  involves  over- 
heads in  salaries,  rents  and  studio  ex- 
penses generally,  which  must  be  covered 
before  the  film  can  make  profits.  The 
spirit  of  the  apocryphal  Chinaman,  who, 
finding  that  a  dead  pig  in  the  ashes  of 
his  house  tasted  good,  continued  to  set 
fire  to  houses  containing  pigs  when- 
ever he  wanted  roast  pork,  has  been 
abroad  so  long  in  the  film  industry  that 
his  methods  have  become  second  nature. 

On  the  other  hand,  suggestions  that, 
from  within  its  substance,  it  could  well 
afford  the  added  cost  of  color,  naturally 
do  not  arouse  enthusiasm,  and  once  a 
color  boom  has  fairly  started,  additive 
systems  which  can  show  a  near  approach 
to  black-and-white  running  costs  may 
legitimately  expect  to  share  the  market. 

In  conclusion,  it  is  common  to  be- 
moan the  enormous  amount  of  money 
which  has  been  spent  on  researcn  on 
color  cinematography,  and  there  is  little 
doubt  that  much  of  this  money  has  been 
thrown  away.  If  all  the  energy,  enthu- 
siasm, money  and  prematurely  grey  hair 
had  been  concentrated  on  a  study  of  two 
additive  and  two  subtractive  systems, 
rather  than  been  dissipated  over  an 
endless  variety  of  different  methods, 
color  cinematography  would  now  be 
firmly  established. 

On  the  other  hand,  it  is  doubtful 
whether  the  money  which  has  been  lost 
on  this  subject  in  the  past  would  pay 
for  even  one  of  those  battleships,  which 
having  been  built,  never  saw  action  of 
any  sort  and  were  eventually  sold  for 
scrap  iron.  And  a  visitor  from  Mars, 
when  he  had  finished  wondering  at  the 
way  we  run  the  world,  might  quite  rea- 
sonably maintain  that  the  most  hopeless 
research  on  the  problems  of  color  and 
color  reproduction  was  a  more  reason- 
able way  of  spending  a  lifetime  or  a 
fortune  than  many  others  we  have  de- 
vised. 


2  Distributors  of  "Garden  of  Allah"  state  that 
color  helped  this  picture  "immsasurably".  A 
direct  question  as  to  whether  they  felt  that  the 
picture  would  have  done  as  well  in  black-and- 
white  elicited  an  emphatic  "Positively  not"  in 
reply.  Selznick,  producer  of  "Allah,"  has  close 
ties  with  Technicolor,  thus  leaving  ample  room 
for  difference  of  opinion  on  point  of  color-film 
box  office  draw.  Incidentally,  "Allah,"  which 
was  a  "natural"  for  color  treatment,  offered  deli- 
cate pastel  shades  and  _  confirmed  opinion  as  _  to 
injurious  effects  of  indiscriminate  color  daubing 
— in  other  words,  levelled  the  theory  of  "color 
for   color's    sake". 
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pages.  The  book  contains  a  complete  list  of  possible  troubles 
that  may  happen  to  both  your  sound  and  projection  equipment. 
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Twenty  Years  of  Service  to  Projectionists 


CAMERON  PUBLISHING  COMPANY 


WOODMONT,  CONN.,  U.S.A. 


PROJECTORS  —   DISTRIBUTED     BY    NATIONAL    THEATRE    SUPPLY    COMPANY 


TO  ACCOMMODATE  HEAVY  DUTY  EQUIPMENT 

MEET  PROJECTIONIST   REQUIREMENTS 

AND  SECURE  THE 

HIGHEST  TYPE  OF  SCREEN  PRESENTATION 


OUTSTANDING 

ADVANTAGES 


Provides  excellent  balance  for  heavy 
duty  equipment. 

Pivot  point  insures  proper  balance 
and  minimum  strain. 
Can  be  easily  tilted  between  minus 
3  and  plus  33°. 

Lateral  adjustment  simplifies  instal- 
lation and  insures  proper  centering 
of  picture  on  screen  at  all  times. 
Weight  gives  steadiness  heretofore 
unobtainable. 

Spacious  internal  compartment  for 
all  electrical  connections. 
Conduit  can  be  brought  into  compart- 
ment through  floor  or  from  side. 
Twist  lock  receptacles  for  change- 
over and  motor  allow  ready  discon- 
nection of  circuit. 
Two  switches  for  motor  circuit. 
Four  double  pole  standard  outlet  re- 
ceptacles for  soldering  iron,  work 
light,  threading  lamp,  and  arc  lamp 
feed  motor  provided. 
Universal  type  spirit  level  permits  ac- 
curate levelling,  and  levelling  bolts 
secure  great  rigidity. 
Lamphouse  support  bracket  permits 
accurate    alignment   of   lamphouse 
and  allows  for  differences  in  manu- 
facturing tolerances. 
Lamphouse  support  bracket  of  ade- 
quate length  to  support  new  style 
lamphouse. 

100  ampere  double  pole  knife  switch 
furnished  for  low  intensity  or  suprex 
arc  lamps. 

Heavy  switch  supporting  bracket  can 
be  furnished  at  additional  charge  for 
high  intensity  arc  lamp. 
Any  standard   change-over   switch 
may  be  attached. 

Spacers  provided  to  accommodate 
existing  port  hole  construction. 
Soundhead  supports  to  meet  require- 
ments of  any  soundhead  attachment. 
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ISITRON 


PHOTOELECTRIC    CELLS 

provide  the  Simplest  Way  to  Improve 
Your  Sound — Permanently 


A  sound  system  can  be 
no  stronger  than  its 
weakest  link — and  that 
link  is  often  the  photo 
cell.  A  "wavering"  cell 
can  play  havoc  with  the 
performance  of  an 
otherwise  capable  sys- 
tem, yet  it's  a  simple 
matter  to  change  cells  and 
get  rid  of  the  trouble  .  .  .  . 
Ruggedness  (long  life)  is  the 
crux  of  VISITRON  construc- 
tion. Every  cell  must  stand  a 
rigid  and  thorough  inspection 


before  it  is  packaged 
for  delivery  to  you  — 
every  detail  is  checked 
and  double-checked. 
All  this  is  done  to 
insure  your  satisfaction 
....  If  you  haven't  tried 
Visitrons,  why  not 
make  the  test  now  and 
find  out  how  they  improve 
your  output?  Your  local 
supply  dealer  will  gladly 
demonstrate  the  difference. 
Visitron  value  is  greater  yet 
they  cost  no  more  than  others. 


Ask  for  VISITRONS— by  name 
G~M  LABORATORIES  fNC. 

1735  Belmont  Ave.,  CHICAGO,  ILL 


Visitron  Cells  are  supplied  and  serviced  by  most  reliable 
equipment  dealers  —  everywhere. 
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COMPARABLE  TO  THE  OTHER  LUXURIES  OF  YOUR  THEATRE 


0  Thousands  of  dollars  are  spent  on  the  equipment  of  a 
motion  picture  theatre — a  beautiful  building,  tasteful 
decorations,  expensive  carpets  and  the  most  comfort- 
able seats.  These  luxuries  call  for  lighting  in  keeping 
with  other  provisions  for  the  pleasure  and  satisfaction 
of  the  patrons. 

High  Intensity  Projection  adds  little  to  the  cost  of 
theatre  operation  but  adds  much  to  the  quality  of 
the  picture  thrown  on  the  screen  and  to  the  comfort 
of  incoming  patrons. 


NTENSITY   PROJECTOR 


USE    NATIONAL 

PROJECTOR 

CARBONS 


AND  NATIONAL SUPREX  CARBONS 

provide  a  steady,  brilliant,  snow-white  light  which 
gives  clarity  and  depth  to  black  and  white  pro- 
ductions and  accurate  tones  in  color  projection. 
They  also  permit  a  level  of  general  illumination 
adequate  for  comfortable  vision. 
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NATIONAL  CARBON  COMPANY,  INC. 

Unit  of   Union  Carbide  |im  and  Carbon  Corporation 

CARBON  SALES  DIVISION,  CLEVELAND,  OHIO 
General  Offices:  30  East  42nd  St.,  New  York,  N.  Y. 

Branch  Sol»»  6fTic»i:      New  York       PiHtburoh       Chicago       San  Francitco 
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MAGNARC 

TRADE  MARK  REG. 

VALUE  and  SUPERIOR  PERFORMANCE 

SINCE  its  introduction  this  projector  arc  lamp  has  made  an  enviable  record.     It 
instantly  was  recognized  the  leader,  and  has  ever  since  retained  that  leader- 
ship. 

Peerless  Magnarc  Lamps  have  been  adopted  as  standard  factory  equipment  by  the 
manufacturers  of  the  world's  finest  projector,  the  Simplex. 

Today  it  is  the  greatest  dollar-for-dollar  value  and  the  finest  projector  arc  lamp 
ever  built. 

THAT     IS    WHY    THERE     ARE     MORE     PEERLESS     MAGNARC     LAMPS     IN.    USE     THAN 

THE     COMBINED     TOTAL     OF     ALL     OTHER     MAKES 


SOLD  BY 


NATIONAL  THEATRE  SUPPLY£CO. 

MANUFACTURED   BY 


J.  E.  McAULEY  MFG.  CO. 
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MONTHLY  CHAT 


HUNDREDS  of  film  clips  and  thou- 
sands of  burning  words  anent  the 
delinquencies  of  exchange  film  inspection 
technique  were  deposited  on  our  desk 
as  a  result  of  the  exchange  article  ap- 
pearing herein  last  month.  Publication 
of  this  material  would  serve  no  useful 
purpose,  so  familiar  is  the  field  with 
mutilated  film,  one  piece  of  which  looks 
pretty  much  like  the  other.  Very  disturb- 
ing, however,  is  the  fact  that  many 
sample  clips  evidence  sloppy  joining  by 
the  exchanges. 

This  is  one  rap  that  cannot  possibly  be 
passed  along  to  Mr.  Projectionist.  What- 
ever it  is  in  the  form  of  organization  that 
is  now  hitting  the  exchanges  in  the  neck 
apparently  was  too  long  in  arriving. 

SOUND  equipment  company  income 
is  now  largely  a  matter  of  recording 
royalties  and  service  fees.  The  latter  is 
not  so  hot,  either,  with  many  $5  weekly 
contracts  in  force.  Quite  a  far  cry  from 
an  income  of  20  millions  in  a  single  year 
from  equipment  sales. 

MANUFACTURERS  report  a  de- 
cided slump  in  the  demand  for 
Suprex  arcs.  This  lamp,  strangely,  has 
failed  in  its  original  purpose  of  sup- 
planting the  low-intensity  arc,  many 
thousands  of  which  still  remain  in  use. 
This  circumstance  suggests  a  very  poor 
selling  job  on  Suprex  by  projectionists 
and  supply  dealers.  Managers  and 
owners  know  little  if  anything  about 
such  matters,  and  their  dope  must  come 
via  the  projection  room. 

IP.  has  agreed  to  test  again  the  so- 
•  called  mirror  guards  or  reflector 
shields,  the  use  of  which  was  frowned 
upon  sometime  ago  because  of  their 
proven  inefficiency.  The  manufacturers 
insist  that  many  projectionists  find  these 
units  perfectly  satisfactory.  We  shall  see. 

SOME  of  the  boys  are  again  falling 
for  that  old  correspondence  school 
gag — this  time  to  "learn"  television.  This 
corner  advises  forgetting  about  such 
schools,  several  of  which  have  already 
been  given  a  quietus  by  the  Federal 
authorities,  and  none  of  which  can 
"teach"  much  at  present  other  than  how 
to  be  a  prize  chump. 

TWO  new  types  of  screens  are  being 
tested,  one  with  gradational  perfora- 
tions, intended  to  correct  uneven  light 
distribution,  and  another  solid  type  with 
perforations  on  the  masking.  More  anon 
about  these,  when  test  results  are  forth- 
coming. 

FOR  the  'steenth  time  we  repeat  our 
request  that  subscribers  notify  us  of 
changes  of  addresses  as  far  in  advance 
as  possible.  Failure  to  do  so  means 
unwarranted  expense  to  the  pubUsher 
and  inconvenience  to  the  reader.  A 
penny  postcard,  bearing  both  old  and 
new  addresses,  will  do  the  trick. 
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ENARC. 

IS  THE  ANSWER  TO  YOUR 
PROJECTION  PROBLEM 


Whether  your  projection  requirements  are  standard 
or  special,  whether  your  theatre  is  large  or  small — 
Brenkert  Enarc  will  fill  your  projection  needs  and  do 
so  with  performance  PLUS. 

A  thorough  knowledge  of  projection  problems 
gleaned  from  the  pioneering  days  of  the  motion  pic- 
ture industry  to  the  present  time,  and  all  the  exper- 
ience acquired  in  producing  projection  lamps  for 
theatres  everywhere,  is  the  inheritance  of  Brenkert 
Enarc  today.  That  knowledge,  that  experience,  and 
the  guiding  principle  of  quality  as  an  ideal,  are 
built  into  every  Brenkert  Enarc  projection  lamp,  mak- 
ing it  the  sturdiest,  most  efficient  and  most  economi- 
cal projection  lamp  on  the  market. 

That's  why  Brenkert  Enarc  installations  are  increas- 
ing more  rapidly  than  those  of  any  other  nationally- 
known  make. 


Brenkert  distributors  in  prin- 
cipal centers  throughout  the 
nation  and  in  most  foreign 
countries  are  ready  to  assist 
you  with  any  projection  prob- 
lem you  may  have. 


BRENKERT 


COM 


ENGINEERS    AND     MANUFACTURERS    • 


N      Y 


DETROIT,     MICHIGAN 
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NEW  AMPLIFIER  FEATURES  REFLECT 
RAPID  PROGRESS  IN  DESIGN 


By  LEROY  CHADBOURNE 


PROGRESS  in  the  design  of  ampli- 
fier circuits  has  been  so  rapid  that 
a  person  whose  knowledge  of  amp- 
lifiers stopped  with  the  developments  of 
only  a  year  ago  might  find  it  impossible 
to  trace  a  present-day  blueprint  and  un- 
derstand its  meaning.  Among  the  most 
interesting  of  recent  developments  is 
automatic  volume  expansion  as  used  for 
the  reproduction  of  sound  records. 

The  need  for  this  feature  lies  in  the 
fact  that  all  known  methods  of  record- 
ing unavoidably  introduce  volume  com- 
pression. The  simplest  example  of  vol- 
ume compression  in  recording  is  found 
in  the  common  phonograph  record, 
where  the  groove  swings  from  side  to 
side,  and  the  extent  of  the  swing  gov- 
erns the  volume.  It  is  obvious  that  if 
the  groove  swings  too  far  it  will  cut 
over  into  the  next  one.  Commercial  re- 
quirements, which  demand  maximum 
playing  time  from  a  record  of  given 
diameter,  dictate  that  the  grooves  shall 
be  spaced  close  together.  In  conse- 
quence, extreme  volume  is  never  recorded 
on  such  records. 

In   a   motion    picture   sound  track    of 


the  constant-density  type,  the  width  of 
the  clear  area  governs  the  volume.  To 
record  even  an  orchestra  at  full  volume 
would  require  a  much  wider  track  than 
at  present,  and  the  introduction  of  such 
recording  would  necessitate  scrapping 
every  projection  machine.  To  record 
thunder,  traffic  noises,  etc.,  would  re- 
quire a  track  of  still  more  generous 
proportions.  Similarly,  in  the  case  of 
the  variable-amplitude  type  of  track, 
greater  maximum  volume  would  also 
mean  greater  width,  since  the  blacks 
cannot  be  made  blacker,  or  the  clear 
portions  clearer,  than  at  present. 

Since  the  volume  expansion  circuits 
used  in  reproduction  are  intended  to 
compensate  for  volume  compression  in 
the  recording,  it  is  necessary  to  examine 
the  recording  process  in  some  slight 
detail.  The  weaker  sounds  are  photo- 
graphed on  film,  or  cut  on  a  record, 
exactly  as  they  would  be  if  there  were 
no  such  thing  as  volume  compression. 
All  other  sounds,  up  to  the  maximum 
possible,  could  also  be  recorded  at  nor- 
mal volume,  with  suitable  controls  to 
avoid   any   further  increase  after  maxi- 

[7] 


mum  were  reached ;  but  if  that  were  done 
the  result  would  be  unnatural.  There 
would  be  no  difference  at  all  between 
medium-loud  sound  and  very  loud  sound. 
To  preserve  the  illusion  of  such  differ- 
ence, volume  compression  begins  at  a 
comparatively  low  level  of  sound,  which 
is  reduced  a  trifle  below  normal.  As 
sound  grows  louder,  the  percentage  of 
reduction  in  volume  increases,  and  ex- 
tremely loud  sound  may  be  cut  to  a 
small  fraction  of  its  proper  volume, 
although  still  recorded  more  strongly 
than  any  other. 

Equipment  Noise  Level  Factor 

It  may  occur  to  the  reader  that  the 
minimum  volume  could  be  made  much 
weaker,  and  the  need  for  compression 
avoided  in  that  way.  This  would  be  true 
if  reproducing  apparatus  were  absolutely 
noiseless.  Since  it  is  not,  the  minimum 
sound  volume  must  be  given  sufficient 
power,  on  the  record  or  film,  to  lift  the 
reproduction  above  the  level  of  those 
equipment  noises  that  are  amplified 
along  with  the  sound. 

Manual  compensation  can  be  used  in 
ordinary  reproduction,  and  often  is.  Thus, 
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a  sound  picture  may  be  cued  for  the  best 
dramatic  effect,  a  process  that  involves 
raising  the  volume  control  in  the  theatre 
during  certain  passages,  which  should 
be  played  more  loudly  than  the  sound 
track   gives   them. 


tained  is  applied  to  the  upper  middle 
amplifier  as  a  second  source  of  grid  bias. 
Obviously  this  second  grid  bias  will 
vary  in  value  according  to  the  volume  of 
the  original  signal.  If  the  upper  middle 
amplifier   is    primarily   so   biased   as   to 
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FIGURE  1 

Automatic  volume  expansion  does  the 
same  thing  without  human  intervention, 
and  does  it  more  accurately.  Under 
ideal  circumstances  (those  in  which  the 
volume  expander  circuit  has  been 
matched  with  the  compression  used  in 
the  recording  in  question)  the  result  is 
an  exact  duplicate  of  the  volume  range 
of  the  original  sound — with  one  quali- 
fication. The  original  volume  is  repro- 
duced only  so  far  as  amplifier  and  speak- 
ers are  capable  of  handling  it.  If  the 
speakers  are  not  capable  of  working  at 
the  volume  level  of  a  full  orchestra,  no 
expander  circuit  can  give  them  the  ad- 
ditional capacity.  But  if  they  are  capable 
of  handling  such  sound,  the  volume  ex- 
pander circuit  will  deliver  it  to  them  re- 
gardless of  the  limitations  of  the  record 
(assuming,  of  course,  that  the  output 
stage  of  the  amplifier  is  similarly  cap- 
able). 

The  basic  idea  of  volume  expansion 
is  shown  in  the  block  schematic  of  Fig. 
1,  in  which  each  of  the  rectangles,  or 
blocks,  that  are  labelled  "amplifier"  may 
be  taken  to  represent  either  one  or  more 
stages  of  amplification.  Each  may  be 
a  separate  amplifier,  or  all  of  them,  to- 
gether with  the  "rectifier"  block,  may 
be  tubes  in  a  single  unit  or  cabinet. 

Sound  input  is  supplied  to  the  block 
in  the  upper  left-hand  corner.  From 
this  amplifier  or  stage  two  outputs 
emerge  in  parallel.  The  upper  line 
leading  from  the  right  of  that  block  rep- 
resents the  normal  transmission  to  the 
next  stage  of  amplification;  from  which 
in  turn  transmission  continues  tc  the 
extreme  right-hand  stage.  To  this  extent 
the  arrangements  are  entirely  conven- 
tional. But  the  lower  output  from  the 
top  left-hand  amplifier  runs  through  a 
resistor,  which  here  signifies  merely  a 
reduction  in  volume,  not  a  circuit  ar- 
rangement— and  thence  to  the  lower  left- 
hand  amplifier.  The  output  from  this 
runs  to  a  rectifying  circuit  in  which  it 
is  converted  to   d.c.     The  d.c.   thus  ob- 


operate  at  less  than  its  maximum  ampli- 
fication, this  supplementary  bias  can  be 
made  to  increase  its  amplification  when- 
ever the  sound  to  be  amplified  is  strong 
originally.  But  when  the  original  sound 
is  weak,  the  supplementary  bias  obtained 
through  Fig.  1  has  substantially  no  effect. 
At  intermediate  volume  levels  in  the 
input  sound  Fig.  1  produces  some  degree 
of  increase  in  gain,  but  less  than  that 
which  is  obtained  at  maximum  input. 

Details  of  Circuit 

Circuit  details  of  Fig.  1  will  be  found 
in  Fig.  2.  These  diagrams  correspond 
exactly,  except  that  Fig.  2  omits  the 
extreme  right-hand  block  of  Fig.  1.  The 
two  upper  tubes  correspond  to  the  upper 
left  and  upper  middle  blocks  of  Fig.  1; 
the  lower  left-hand  tube  to  the  lower- 
left  block,  and  the  lower  right-hand  tube 
to    the   rectifier. 

Sound  input  enters  Fig.  2  at  the  upper 
left,  and  is  wired  to  grid  and  cathode 
of  the  first  amplifying  tube.  Consider- 
ing the  plate  and  cathode  of  that  tube  as 
poles  of  a  source  of  amplified  speech 
a.c,  the  load  can  be  traced  from  plate 


tube.  The  cathode  of  that  tube  will  re- 
turn to  ground  through  a  grid  bias  series 
resistor  or  perhaps  one  of  the  new  "semi- 
fixed" bias  circuits,  as  explained  in 
association  with  Fig.  3. 

A  second  parallel  path — the  lower 
output  of  Fig.  1 — may  be  traced  from 
the  plate  of  the  top  left-hand  tube  up, 
right,  down  through  the  first  resistor, 
left  through  a  condenser,  and  down 
and  right  to  the  grid  of  the  lower  left- 
hand  tube.  The  fact  that  this  path 
branches  off  between  the  two  resistors, 
and  not  at  the  plate  itself,  results  in  the 
decrease  of  volume  which  in  Fig.  1  is 
represented  symbolically  by  the  series 
resistor. 

Now  follow  the  plate  load  of  the  lower 
left-hand  tube  from  the  plate  up  and 
right;  up,  right  through  a  coupling  con- 
denser; down,  right,  up  through  the 
lower  half  of  the  center-tapped  resistor, 
and  left  and  down  to  ground.  A  parallel 
path,  however,  exists  through  the  recti- 
fier tube.  From  the  lower  end  of  the 
center-tapped  resistor  trace  to  the  right 
and  up  to  cathode;  by  emission  to  plate, 
from  plate  up  and  left,  down  through 
the  upper  half  of  the  center-tapped 
resistor,  and  so  again  to  ground.  This 
parallel  circuit,  of  course,  operates  only 
on  one-half  of  the  speech  a.c.  cycle. 

From  the  plate  of  the  rectifier  trace 
up,  left,  up  and  right  to  the  control  grid 
of  the  upper  right-hand  tube.  The  rect- 
ifier delivers  bias  to  that  grid  only  when 
its  plate  is  positive  with  reference  to  its 


B+ 

up,  right,  down  through  two  resistors, 
and  left  through  a  condenser  to  ground. 
A  parallel  path  of  conventional  conden- 
ser coupling  runs  from  the  plate  right 
to  the  top  grid  of  the  upper  right-hand 


cathode,  which  of  course  is  the  only 
time  current  flows  through  it.  This  bias 
is  always  positive  with  reference  to 
ground  by  the  extent  of  the  voltage-drop 
across  the  upper  half  of  the  center-tapped 
resistor.  When  the  speech  a.c.  reverses 
polarity,  no  current  flows  in  the  rectifier, 
and  none  in  the  upper  half  of  the  center- 
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the  new  improved 

FOREST 


Copper-Oxide  Rectifiers 


NOW  the  Forest  Rectifier  is 
more  efficient  than  ever. 
Among  the  improvements  made 
in  this  modern  source  of  power 
supply  are: 

Full  Remote  Control — a  new 
feature  designed  expressly  for 
the  convenience  of  the  projec- 
tionist. 

Complete  Built-in  Fuse  Pro- 
tection—  adding  new  protec- 
tion and  greater  efficiency  to 
the  already  large  margin  of 
superiority  provided  by  a  For- 
est Rectifier. 


These  improvements  have 
been  effected  in  ALL  models 
of  Forest  Copper-Oxide  Recti- 
fiers, including  the  following: 

Single  50  Single  65 

Twin  50  Twin  65 

Forest  Twin  Rectifiers  afford 
as  complete  and  satisfactory 
an  installation  as  though  two 
units  were  used.  The  idle  unit 
in  the  twin  equipment  draws 
absolutely  no  current  and  af- 
fords the  same  economical  op- 
eration as  a  single  unit. 

The  overwhelming  superiority 
of  Copper-Oxide   rectifiers  as 


the  modern  source  of  power 
supply  has  been  demonstrated 
to  the  complete  satisfaction  of 
thousands  of  projectionists  and 
theatre  owners.  Forest  Recti- 
fiers are  best,  naturally,  be- 
cause rectifiers  are  a  specialty, 
not  a  sideline,  with  Forest. 

There  is  a  Forest  Rectifier 
available  for  every  theatre  ap- 
plication. Write  to  us  today 
for  a  circular  containing  de- 
tailed information  on  rectifiers 
for  theatre  use  that  are  effici- 
ent, economical  and  require  no 
maintenance. 


All    Units   Surge-Tested   —  Sold  by  Independent  Supply  Dealers  Everywhere 


each  and  every  Forest  copper- 
oxide  unit  is  pre-tested  at  the 
factory  to  insure  maximum  op- 
erating efficiency. 
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tapped  resistor;  and  the  control  bias  of 
the  upper  right-hand  tube  is  ground 
potential. 

Positive  grid  bias  in  a  circuit  of  this 
kind  increases  emission  from  the  cath- 
ode, and  increases  amplification,  the  ex- 
tent of  which  depends  of  course  upon 
the  value  of  positive  bias  applied;  and 
this  in  turn  depends  directly  upon  the 
volume  level  of  the  original  signal. 

Fig.  2  represents  a  mere  skeleton  cir- 
cuit, from  which  many  small  details  have 
been  omitted.  For  example,  the  bias 
line  running  from  the  rectifier  to  the 
control  grid  of  the  upper  right-hand 
tube  should  include  a  series  resistance 
of  high  rating.  This  is  necessary  to 
limit  the  grid  current — the  attraction  of 
electrons  by  the  positively-charged  grid 
— to  an  unimportant  value.  In  the  skel- 
eton circuit  as  drawn  this  resistor  is 
not  shown. 

Fig.  2  is  further  subject  in  practice 
to  many  variations  in  detail.  Thus,  if 
the  parallel  path  from  the  upper  left- 
hand  tube  is  taken  at  the  plate  of  that 
tube,  instead  of  part  way  down  along 
the  plate  resistor  (that  is,  the  series 
resistor  of  Fig.  1  being  omitted)  it  may 
under  some  circumstances  be  possible  to 
dispense  with  the  lower  left-hand  ampli- 
fying tube.  Another  and  much  more 
interesting  modification  of  Figs.  1  and  2 
involves  their  use  for  automatic  volume 
control,  which  is  substantially  the  re- 
verse of  the  automatic  volume  expansion 
just  described. 

Automatic  volume  control  is  not  used 
or  desired  with  recorded  sound  of  any 
kind,  but  is  distinctly  advantageous  in 
connection  with  a  microphone.  Expan- 
sion, which  only  compensates  for  com- 
pression in  recording,  is  not  wanted  with 
a  microphone  at  all. 

A.V.E.  (automatic  volume  expansion) 
operates  to  increase  and  accentuate  dif- 
ferences in  input  volume.  A.V.C.  (auto- 
matic volume  control)  acts  to  iron  out 
differences  in  original  volume,  and  to 
keep  sound  level  very  nearly  constant 
regardless  of  input  changes.  The  advan- 
tages of  a.v.c.  with  a  microphone  input 
are  to  some  extent  obvious.  For  instance, 
the  speaker  or  artist  may  turn  his  head 
toward  or  away  from  the  instrument  as 
he  pleases,  addressing  himself  to  the 
audience  in  the  most  natural  manner, 
and  sound  volume  will  change  very  little 
if  at  all. 

Acoustic  Feedback  Condition 

Another  advantage,  less  easy  to  under- 
stand, relates  to  the  condition  of  acoustic 
feedback.  When  speakers  and  their 
microphone  are  located  in  the  same  aud- 
itorium, some  speaker  sound  must  inevit- 
ably get  back  to  the  microphone.  When 
the  feedback  sound  is  loud  enough,  the 
entire  system  will  squeal,  and  nothing 
else  will  be  heard.     The  same  condition 


can  be  created  in  an  ordinary  telephone, 
as  everyone  knows  by  holding  the  re- 
ceiver against  the  transmitter. 

Acoustic  feedback  is  avoided,  in  micro- 
phone work,  by  carefully  pointing  speak- 
ers away  from  the  microphone,  using 
directional  baffles  or  trumpets  closed  at 
the  rear;  also  when  necessary  by  help 
of  a  directional  microphone  which  re- 
sponds only  to  sound  that  reaches  it  from 
the  desired  angle  or  angles;  but  in  spite 
of  these  and  other  precautions  reduction 
of  speaker  volume  is  often  found  impera- 
tive. Then  if  the  speaker  approaches 
the  microphone  too  closely,  or  talks  or 
sings  too  loudly,  the  necessary  limitation 
of  volume  may  be  overcome  and  howling 
set  in.  To  avoid  this  possibility  volume 
is  commonly  set  rather  far  below  the 
feedback  limit,  and  sometimes  to  a  level 
where  the  audience  cannot  hear  as  well 
as   it   should. 

A.V.C,  which  automatically  prevents 
the  user  from  increasing  speaker  volume 
beyond  a  predetermined  limit,  makes 
it  possible  to  serve  the  audience 
satisfactorily  without  any  risk  of  feed- 
back. 

Fig.  1  might  be  the  block  schematic 
of  an  a.v.c.  circuit,  as  well  as  of  a.v.e. 
Fig.  2  also  might  represent  a.v.c,  if  only 
the  two  wires  running  to  the  rectifier 
tube  were  reversed.  In  that  case,  cur- 
rent would  flow  through  the  upper  half 
of  the  center-tapped  resistor  only  when 
the  upper  end  of  that  resistor  was  nega- 
tive with  respect  to  ground;  and  the 
bias  applied  to  the  control  grid  of  the 
upper  right-hand  tube  would  be  negative 
instead  of  positive.     But  a  negative  bias 


signal  would  mean  less  amplification, 
and  the  weak  input  would  be  the  one 
amplified   most   strongly. 

Since  the  difference  between  use  of 
Fig.  2  for  a.v.c.  and  a.v.e.  is  so  small, 
we  may  assume  that  the  same  circuit 
can  be  made  to  perform  both  functions, 
merely  by  wiring  the  leads  to  the  recti- 
fier tube  through  a  polarity-reversing 
switch.  In  practice,  however,  such  a 
switch  may  carry  supplementary  termin- 
als which  are  used  to  vary  some  of  the 
constants  of  the  circuits  in  accordance 
with  the  exact  value  of  the  results  desired 
in  each  service. 

Fig.  3  represents  a  two-stage  ampli- 
fier in  which  there  are  two  different 
sources  of  grid  bias,  one  conventional 
and  one  relatively  new. 

Fig.  3,  like  Fig.  2,  is  a  skeleton  draw- 
ing. The  input  might  be  wired  to  the 
grid  and  cathode  of  the  left-hand  tube, 
and  the  output  taken  fronj  plate 
and  cathode  of  the  right-hand  tube.  In 
both  cases  these  cathodes  are  wired  in 
series  with  dropping  resistors.  If  the 
lower  ends  of  those  dropping  resistors 
were  returned  to  their  respective  grids 
through  any  high-value  resistances,  the 
dropping  resistors  in  series  with  the  cath- 
odes would  provide  grid  bias,  inasmuch 
as  their  lower  ends  go  to  the  negative 
terminal  of  the  power  supply  rectifier, 
and  are  therefore  negative  with  respect 
to  the  cathodes. 

The  center-tap  of  the  power  trans- 
former plate  secondary,  at  the  bottom 
right  of  the  drawing,  is,  as  usual,  the 
power  supply  negative  terminal,  since  it 
is    always    negative    with    reference    to 


FIGURE  3 
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would  tend  to  choke  back  emission  from 
the  cathode  and  to  reduce  volume.  Just 
as  before,  the  effect  would  increase  in 
proportion  to  increase  in  the  power  of  the 
input   signal,   but  now  a  stronger  input 


whichever  rectifier  plate  is  operating  at 
any  given  moment.  The  filament  of  the 
rectifier  tube  is  the  positive  terminal. 
Note  that,  below  and  just  left  of  the 
(Continued  on  page  34) 


PROJECTOR  LUBRICATION:  HINTS 
ON  CORRECT  PROCEDURE 


WHILE  a  film  of  oil  must  be  main- 
tained in  the  bearings  of  the 
projector,  none  of  it  should  reach 
the  film,  nor  is  there  any  sense  in  hav- 
ing a  pool  of  oil  on  the  floor.  In  the 
first  place,  there  is  no  sense  in  flooding 
the  machine  with  oil.  The  only  purpose 
of  the  oil,  and  one  which  it  must  serve, 
is  to  keep  the  shaft  from  actually  touch- 
ing the  bearing. 

Not  much  is  known  about  what  hap- 
pens in  the  space  between  a  revolving 
shaft  and  the  bearing,  but  those  who 
have  studied  the  subject  agree  that  the 
oil  film  is  a  layer  only  a  few  molecules 
thick.  This  refers  specifically  to  heavier 
machinery  than  a  projector,  but  when 
we  consider  that  in  these  heavy  ma- 
chines the  bearings  are  enlarged  in  pro- 
portion, then  the  bearing  loads  in  the 
projector  (per  square  inch)  may  ap- 
proach the  loads  referred  to. 

Consequently,  not  only  do  we  not  need 
a  large  amount  of  oil  in  the  bearing, 
but  there  will  only  be  the  slightest  trace 
of  oil  in  that  part  of  the  bearing  which 
is  carrying  the  load.  The  logical  con- 
clusion is,  then,  that  it  is  useless  to 
'"pour"  oil  into  the  bearings. 

It  is  known  that  one  drop  of  oil  will 
spread  over  an  area  nine  feet  in  diam- 
eter on  the  surface  of  water.  In  round 
numbers,  a  drop  of  light  oil  will  be  some- 
where around  .001  cubic  inch  in  volume, 
and  when  spread  over  a  surface  nine 
feet  in  diameter,  this  produces  a  film  of 
approximately  .00001  of  an  inch  thick, 
showing  how  far  a  drop  of  oil  really 
can  go. 

Assuming  that  the  largest  bearing  in 
the  projector  head  has  an  area  of  2.5 
square  inches  (most  of  them  are  about 
one-half  that  size)  and  that  there  is  a 
clearance  between  the  shaft  and  its  bear- 
ings of  a/4  of  a  thousandth  of  an  inch, 
this  gives  us  a  volume  of  about  .0006 
cubic  inch  that  may  be  filled  with  oil. 
This  is  a  trifle  over  one-half  of  what  we 
considered  the  size  of  one  drop  of  oil. 
When  the  bearings  are  oiled  daily  we 
know  that  there  is  already  a  film  over 
the  entire  bearing  area,  so  that  most  of 
our  .0006  of  an  inch  is  already  filled  with 
oil,  leaving  very  little  room  for  any 
more.  Yet  some  projectionists  flood 
such  a  bearing  with  one  "squirt"  from 
an  oil  can! 

It  seems  to  me  that  oiling  the  mechan- 
ism once  a  day  is.  quite  sufficient.  I 
have  removed  high-speed  spindles,  such 
as  the  shutter  shaft,  after  a  long  day's 
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run,  and  found  sufficient  oil  for  proper 
lubrication.  An  exception  is  the  friction 
case  for  the  Powers  fire-shutter,  which 
should  be  oiled  more  frequently. 

Some  projectionists  think  that  the  oil 
runs  out  of  the  bearings  when  the  ma- 
chine is  idle  for  some  time.  It  is  true 
that  some  oil  runs  out,  but  it  is  only 
the  surplus.  There  still  is  an  oil  film 
remaining.  Understand,  I  do  not  advo- 
cate leaving  a  machine  stand  for  an  in- 
definite period  and  then  running  it  with- 
out oiling;  but  the  point  is  that  machines 
are  oiled  too  much  in  many  cases,  and 
it  is  only  very  seldom  that  a  machine 
does  not  receive  enough  oil. 

The  high-speed  parts  are  the  ones  that 
"use"  the  most  oil;  these  parts  throw  it 
out  due  to  the  speed.  It  may  be  ad- 
visable to  oil  some  of  these  more  often 
than  the  slower  moving  parts. 

Isolated  Spots  Not  Oiled 

There  have  been  instances  where  oil 
did  not  reach  parts  of  the  bearing  be- 
cause of  the  angle  at  which  the  machine 
is  tilted.  The  Simplex  shutter  shaft  is 
such  a  case.  The  oil  runs  down  from 
the  hole,  but  there  is  also  a  part  of 
the  bearing  toward  the  back  of  the  me- 
chanism which  is  at  a  higher  level  than 
the  oil  hole,  and  it  may  happen  that  this 
part  is  "oil-starved." 

The  vertical  shaft  in  the  Simplex  is 
another  instance,  although  this  turns 
comparatively  slowly.  The  oil  may  run 
out  of  this  bearing,  but  it  is  incon- 
ceivable that  the  bearing  will  ever  be- 
come dry,  unless,  possibly,  it  is  left 
standing  for  months. 

When  we  consider  a  new  machine  our 
previous  line  of  reasoning  does  not  hold. 
It  should  be  oiled  often  and  copiously. 
Here  is  one  case  where  I  advise  pouring 
the  oil  on.  Even  then  a  bearing  may 
"freeze"  up.  This  sometimes  occurs  on 
machines  that  are  not  considered  new 
any  more.  I  have  seen  a  shutter  shaft 
and  also  a  Powers  drive  freeze  after 
more  than  six  months  running.  From 
this  it  can  be  seen  that  the  oil  situation 
requires  careful  thought  on  the  part  of 
the    projectionist. 

Then  there  is  the  question  of  the  kind 
of  oil  to  use.  Personally,  I  prefer  a 
white  dynamo  oil.  It  is  a  very  light  oil, 
but  not  so  light  as  some  of  the  patent 
oils  that  are  sold  under  various  names. 
Years  ago  we  used  Three-in-One  oil  on 
the  Powers  machines,  but  this  was  be- 
cause we  had   to   crank  them,   and   this 
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light  oil  certainly  made  it  easy  to  "push 
the  crank."  I  believe  that  an  oil  like 
this  does  not  have  enough  body  for  our 
class  of  work. 

Some  of  the  boys  have  used  automo- 
bile engine  oil,  but  that  practice  stopped 
some  time  ago.  It  is  too  heavy  for  a 
motion  picture  projector,  and  it  makes 
an  awful  mess  wherever  it  gets  on  the 
projector  head  and  on  the  floor. 

Castor  Oil  Unsuitable 

One  of  the  studios  had  so  much 
trouble  with  movements  that  would  not 
hold  oil  that  the  chief  projectionist  de- 
cided to  try  castor  oil  in  them.  This 
has  effectively  stopped  the  leaking,  and 
so  far  there  have  been  no  bad  effects 
from  it.  However,  it  seems  that  castor  oil 
is  extremely  thick  and  viscous  for  use 
in  a  motion  picture  projector. 

Of  course,  the  oil  should  be  constantly 
wiped  up.  The  head  soon  gets  into 
poor  condition  if  it  is  not  cleaned  up 
every  day.  This  is  not  a  hard  job.  You 
will  notice  that  there  are  certain  places 
where  the  oil  forms  a  drop,  and  then 
it  drips.  Several  times  during  a  shift 
a  rag  should  be  run  over,  or,  rather, 
under,  these  drops,  and  this  gets  most 
of  it.  A  rag  run  under  the  back  end 
of  the  sprockets  collects  quite  a  bit  of 
oil,  and  this  is  where  it  gets  onto  the 
film.  The  oil  runs  out  of  the  bearing 
and  gets  on  the  back  face  of  the  sprocket. 
Centrifugal  force  then  throws  it  out  to 
the  teeth  and  it  gets  on  the  film. 

Most  of  the  oil  on  the  back  of  the 
Simplex  lens  seems  to  get  there  when 
the  film  trap  door  snaps  shut.  The  sur- 
faces where  the  film  trap  and  the  film 
trap  door-holder  contact  when  the  door 
is  closed  become  covered  with  oil,  and 
as  the  door-holder  snaps  against  the 
opposite  surface  with  a  great  deal  of 
speed,  some  of  this  oil  is  thrown  out 
almost  in  the  form  of  a  spray,  particles 
of  which  reach  the  lens.  I  have  found 
that  much  of  this  can  be  avoided  by 
keeping  these  two  surfaces  wiped  dry. 

One  of  my  pet  "gripes"  is  oily  maga- 
zine spindles.  Every  time  one  threads 
up  one  gets  a  smear  of  oil  on  his  hands 
from  the  spindle.  This  is  easily  avoided 
by  giving  them  a  wipe  with  a  rag  occa- 
sionally. These  are  the  slowest-moving 
parts  in  the  projector,  so  they  do  not 
require  a  great  deal  of  oil;  but  on  the 
other  hand,  they  carry  a  greater  load 
than  any  other  part,  so  do  not  overlook 
them  during  the  process  of  oiling. 
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RCA  Phoiophone,  the  Magic  Voice  of  the  Screen,  offers  these 
10  features  as  PROOF  of  its  unmatched  superiority! 

Rotary  Stabilizer . . .  Cellular  Speakers . . .  ation  . . .  Push-pull  Adaptability . . .  High 
Low  Cost  Maintenance,  Liberal  Service  Fidelity  Reproduction . . .  Simple  Installa- 
...  Simple  Operation...  Economical  Oper-      tion  . . .  Accessibility. . .  Sole  Ownership. 

RCA  presents  the  "Magic  Key"  every  Sunday.  2  to  3  P.  M.,  E.S.T..  on  NBC  Blue  Network 


THE  MAGIC  VOICE  OF  THE  SCREEN 

RCA  MANUFACTURING  CO.,  INC.  CAMDEN,  NEW  JERSEY 

A  Service  of  the  Radio  Corporation  of  America 
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Built  for  Performance  .  .  . 
.  .  .  Instead  of  Replacements 

Here's  the  Model  "K"  Mechanism  .  .  .  open  for  X  f  fx> 

your  inspection  .  .  .  note  the  clean-cut  appear-  

ance  ...  the  complete  visibility  and  accessibility  /^^/^T)^/?/^/rD/r~)AI  /~lD/~#7 

of  all  parts...  Here  is  a  mechanism  that  is  easy  L.  I  V I  I    I  II I  bl  m  i  k  I   r+ F  I 

to  handle  and  a  pleasure  to  operate.  IMJ^-J U  U^J^^LILILrJj    LIU 

Those  routine  jobs  such  as  threading,  cleaning  IVfOT^TTT  ^1Z"" 

and  oiling  are  easily  and  quickly  accomplished  1t1"1_/IJj.Lj  IV 

...plenty  of  finger-room  for  threading...  ready  mTT/^-im/r 

accessibility  of  all  parts  for  oiling  ...  and  the  l/l     L4      |        \-\      \  \\     I    W     Vl 

gray  enamel  finish  makes  cleaning  simple  and  -LTX   Mid   \_J  XX  -TjL  _L  1    X  k_7  _LTX 
easy. 

Motiograph's  main  frame  is  really  worth  study- 
ing ..  .  made  of  cast  iron  properly  ribbed  for 
strength,  which  represents  the  backbone  of  the 
mechanism.  Each  bearing  is  provided  with  a 
removable  bronze  bushing  which  can  be  easily 
and  quickly  removed  when  necessary.  The  scien- 
tifically-hardened and  precision-ground  shafts, 
gears,  sprockets,  shoes  and  tracks  resist  wear 
indefinitely,  thus  setting  a  new  low  for  mainten- 
ance costs. 

Such  features  as  Motiograph's  variable  gate 
tension  adjustment  and  its  door  linkage  device 
are  appreciated  by  every  projectionist.  The 
gate-tension  device  enables  the  projectionist  to 
secure  the  exact  amount  of  tension  he  prefers 
and  still  provides  easy  action  and  firm  holding  of 
the  open  gate.  The  automatic  pilot-light  door 
switch  is  another  refinement. 

The  entire  mechanism  is  adequately  protected 
by  a  ribbed  cast  iron  case  with  no  die-cast  parts, 
thus  providing  maximum  protection  for  this  truly 
fine  mechanism. 

On  your  next  trip  to  Film  Row,  make  it  a  point  to 
stop  in  at  the  Motiograph  distributor  and  inves- 
tigate his  floor  model  at  your  leisure. 

MOTIOGRAPH,  INC.  4431  W.  LAKE  STREET,  CHICAGO,  ILLINOIS 
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THEATRE  FILM  FIRES:  NOTES  ON 
PROJECTIONIST  PROCEDURE 

By  STANLEY  E.  ANDERSON 

SECRETARY,  LOCAL  UNION  457,  SUPERIOR,  WISCONSIN 


SPACE  is  at  a  premium  in  a  projec- 
tion room  during  a  film  fire,  but  no 
more  so  than  is  the  space  provided  by 
I.  P.  in  which  various  members  of  the 
craft  may  express  themselves  upon 
timely  subjects.  These  few  words  are 
strung  together  in  the  hope  that  they 
may  succeed  in  chiseling  some  of  this 
valuable  space  anent  a  topic  that  is 
scorchingly  close  to  the  projectionist. 

Since  W.  G.  Woods  of  San  Francisco 
is  credited  as  donor  of  the  "springboard" 
from  which  I.  P.  took  a  plunge  on  the 
topic  of  projection  room  safety,1  it  isn't 
asking  or  expecting  too  much  from  the 
rest  of  us  to  furnish  some  support  in 
the  way  of  a  medium  in  which  to  swim. 

None  of  us  wants  to  be  involved  in 
a  film  fire,  and  particularly  not  within 
the  close  confines  of  a  projection  room. 
The  topic  of  fire  prevention  during  pro- 
jection has  been  dealt  with  at  length, 
but  most  of  this  material  related  to  ex- 
isting rooms.  Why  not  a  little  thought 
on  this  subject  prior  to  construction  of 
the  room?  And  why  not  equal  concern 
for  the  comfort  and  safety  of  the  projec- 
tion crew  as  for  the  protection  of  the 
room  itself  and  its  equipment?  We're 
willing  to  worry  about  the  insurance 
company's  stake  in  a  theatre,  but  we 
might  worry  a  bit  more  about  the  insur- 
ance companies'  stake  in  our  own 
policies,  written   at   sky-high  rates. 

This  business  of  "the  show  must  go 
on"  is  great  stuff — for  banquets  and 
other  festive  occasions;  but  its  implica- 
tions to  the  projectionist  at  the  time  of 
a  room  fire  are  pretty  far-reaching. 
Just  because  horses  and  mules  attempt 
to  remain  in,  or  even  return  to,  a  burn- 
ing building,  I  see  no  reason  why  pro- 
jectionists should  emulate  jackasses  and 
do  likewise.  What  about  the  audience? 
Well,  what  about  it?  Its  chances  for 
escape  are  far  and  away  better  than 
ours.  This  show-must-go-on  fever  is 
great  stuff,  but  hardly  useful  to  a  corpse. 

Everybody  will  concede  that  few  pro- 
jectionists would  remain  inside  during 
a  room  fire  if  the  opportunity  for  escape 
presented  itself.  Hence  the  current  agi- 
tation for  two-door  egress.  Even  with 
a  double  exit  the  chances  are  excellent 
that  the  crisp  body  of  some  hardy  pro- 
jectionist will  be  found  midway  between 
two  exits,  having  been  unable  to  pick 
either  within  the   few   seconds   allotted. 


I  should  like  to  unloose  a  few  com- 
ments anent  the  accompanying  drawing 
of  my  present  projection  room,  which  is 
the  result  of  a  fluid,  workable  spirit  of 
cooperation  between  owner  and  projec- 
tionist in  the  matter  of  room  construc- 
tion. Layout,  dimensions,  arrangement 
of  equipment — yes,  and  even  the  type 
and  make  of  sound  equipment — all  were 
left  to  my  discretion.  This  advantage- 
ous understanding  was  arrived  at  when 
I  sold  the  owner  on  the  idea  that  a  well- 
informed  projectionist  was  in  a  position 
to  know  more  about  projection  require- 
ments and  crew  safety  than  anybody  else. 

True,  there  are  many  rooms  with  much 
more  floor  space  than  is  indicated  in  the 
drawing,  but  mere  floor  space  isn't  every- 
thing. Many  rooms  amount  to  nothing 
more  than  elongated  hallways  or 
expanded  rooms,  with  a  couple  of  pro- 
jectors installed  therein  on  a  catch-as- 
catch-can  basis.  Such  layouts  need  two 
exits. 

Close-Up  of  a  Room  Fire 

I  have  had  a  couple  of  film  fires  dur- 
ing my  sixteen  years  of  projection,  plus 
the  unique  experience  of  "testing"  and 
"observing"  the  advantages  of  a  projec- 
tion room  arranged  and  constructed 
according  to  the  accompanying  drawing. 
We  know  from  sad  accounts  what  some 
other  arrangements  have  occasioned. 
Every  projectionist  dreads  a  film  fire; 
but  the  law  of  averages  seems  to  produce 
one  every  now  and  then — and  always 
unexpectedly.  There  are  no  alarms  or 
warnings  for  this  happening. 

My  great  moment  in  this  respect  came 
one  afternoon  as  I 
was  threading  pro- 
jector No.  2  (one- 
man  operation,  of 
course) .  While  at- 
tempting to  isolate 
the  initial  blaze  (fire- 
shutters  closed),  it 
bothered  me  some 
that   the   screen   was 

INLET  VENTILATOR 


dark.  Even  after  I  had  scorched  my 
hands  I  concluded  that  I  had  better 
pacify  the  audience  with  a  picture.  So 
I  hopped  over  to  No.  2  machine,  which 
had  been  threaded,  started  same,  and 
opened  only  the  small  lens-port  fire  shut- 
ter. The  picture  hit  the  screen;  and  I 
settled  back  between  the  film  cabinet  and 
the  sound  amplifier  (at  "A"  in  drawing), 
to  observe  just  how  1800  feet  of  film 
performs  when  out  of  character. 

What  a  show!  Such  close-range  view- 
ing of  a  film  fire  would  be  impossible  in 
the  average  projection  room — that  is,  if 
the  "student"  desired  to  live  to  tell  about 
it.  The  drawing  indicates  the  approxi- 
mate area  covered  by  flame,  smoke  and 
gases  and  also  the  density  of  the  smoke. 
"A"  on  the  drawing  indicates  where  I 
took  my  stand  for  higher  education  in 
film  fires.  What  a  roar!  Perhaps  I 
imagined  it  to  be  louder  than  it  actually 
was,  fearing  that  the  audience  might  be- 
come aware  of  what  was  happening. 
With  the  crackling,  the  expanding  flame 
and  gases  and  the  popping  of  light  bulbs 
it  was  a  sight  to  behold. 

Heat?  Yes,  the  room  warmed  up 
considerably,  but  the  open  rewind  fin- 
ished its  work  with  the  previous  reel 
unscathed.  This  reel  was  then  placed 
in  the  film  cabinet,  the  blaze  continuing, 
and  the  other  projector  continuing  to 
carry  on  the  show — the  audience  being 
none  the  wiser.  Naturally,  all  this  takes 
longer  to  tell  than  to  happen,  but  at 
this  point  I  stepped  out  of  the  room  and 
told  an  usher  to  call  the  fire  department 
(insurance  precaution,  etc.).  Until  this 
moment  not  even  the  house  crew  knew 
there  was  a  fire  in  the  room. 

A  film  fire  in  itself  doesn't  last  very 
long,  so  when  the  fire  department 
arrived  I  had  already  removed  the  reel 
of  film  ash  and  was  cooling  the  upper 
magazine,  where  the  flame  had  finally 
concentrated.  To  the  astonishment  of 
the  firemen,  I  proceeded  to  blow  out  the 
14' 


1  "Sectional  vs.  National  Legislative  Effort  as  an 
aid  to  the  Craft,"  by  W.  G.  Woods;  I.  P.  for 
January,    1937,    p.    23. 
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remaining  debris  and  thread  the  "hot" 
projector — and  still  had  five  minutes  to 
go  before  the  next  change-over!  Contrary 
to  recent  statements,  in  I.  P.  and  else- 
where, that  projector  film  magazines  be 
left  closed  in  case  of  fire,  I  contend  that 
burning  gases  are  less  destructive  when 
unconfined;  the  magazine  door  was  open 
during  the  fire  cited  here,  which  occa- 
sioned only  the  loss  of  machine  paint. 
I  attribute  this  ability  to  carry  on 
safely  and  calmly  in  the  face  of  a  film 
fire  to  the  structural  dimensions  of  the 
projection  room  and  the  arrangement  of 
the  ventilation  system.  The  latter  con- 
sists of  a  15-inch,  forced-air  input  in  the 
generator  room  ceiling,  an  open  archway 
between  the  generator  room  and  projec- 
tion room  (no  door),  and  a  30-inch 
exhaust  ventilator  in  the  ceiling  between 
the  projectors.  This  exhaust  extends  up 
about  10  feet  to  the  open  air,  increasing 
to  40  inches  at  its  top. 

Rules  of  Procedure  Futile 

These  two  vent  openings  are  indicated 
on  the  drawing  by  two  large  circles, 
marked  "V".  The  arrows  indicate  the 
path  taken  by  the  forced  ventilation. 
It  is  evident  from  this  arrangement  that 
one  can  reach  the  exit  away  from  a  fire 
at  either  projector,  rewind,  film  cabinet, 


or  all  four  places  for  that  matter,  and 
have  fresh  air  blowing  in  his  face  all  the 
way  out;  while  at  the  same  time  the 
flame  and  smoke  are  concentrated  at  and 
confined  to  the  area  of  the  exhaust  at 
the  opposite  side  of  the  room. 

As  for  drawing  up  a  set  of  rules  of 
conduct  for  the  projectionist  in  case  of 
fire,  they  would  be  about  as  effective  as 
a  set  of  rules  governing  the  conduct  of 
a  motorist  on  a  one-cowpath  country 
road.  I  venture  the  assertion  that  in  a 
properly  constructed  projection  room, 
if  there  is  nothing  but  the  film  to  be 
destroyed,  one  might  as  well  not  waste 
the  contents  of  the  fire  extinguishers. 

[Note:  I.  P.  has  its  own  very  definite 
opinion  as  to  the  efficacy  of  both  Mr.  An- 
derson's room  layout  and  ventilation  and 
his  own  conduct  during  the  fire  he  describes. 
Moreover,  the  author's  inconsistency  is  very 
apparent :  early  in  his  article  he  states  that 
a  projectionist's  first  duty  is  to  himself — 
never  mind  a  few  feet  of  film  and  a  few 
bits  of  equipment.  Subsequently  he  de- 
scribes how  he  remained  in  the  room  and 
watched   the   progress   of   the  blaze. 

I.  P.  should  like  to  withhold  its  own 
opinion,  however,  until  the  field  is  heard 
from.  Mr.  Anderson  favors  opening  the 
mechanism  doors  during  a  fire — rank  heresy, 
indeed,  and  contrary  to  an  accepted  prin- 
ciple of  long  standing.  This  point  alone 
should  net  a  raft  of  comments.  Let's  have 
them. — Ed.] 


Rapid  Print  Transit  and  No  Instruction 
Causes  of  Inept  Exchange   Work 

The  author  of  the  appended  article  must  remain  anonymous  because  of 
his  present  employment,  which  might  be  endangered  if  his  identity  were  made 
known.  He  confirms  I.  P.'s  original  statements  anent  the  long  hours  and 
overwork  of  exchange  employees,  and  points  up  the  fact  that  inspectors 
know  little,  if  anything,  about  the  requirements  of  their  work — nor  are 
they  given  any  instruction.  To  I.  P.  from  all  over  the  country  came  hun- 
dreds of  film  clips,  reproduction  of  which  would  serve  merely  to  labor  the 
point,    already    definitely    established,    of    inefficient    exchange    procedure. 


MUCH  has  been  said  as  to  what 
constitutes  good  exchange  inspec- 
tion and  as  to  who  can  be  blamed  for 
the  mutilation  of  projection  prints.  I 
feel,  as  do  many  others,  that  there  has 
been  too  much  "passing  the  buck."  I 
have  had  experience  in  both  exchange 
and  projection  work,  thus  the  article, 
"Can  a  Girl  Inspect  21/4  Million  Frames 
a  Day?"  in  I.  P.  for  March,  interested 
me  greatly  and  prompted  me  to  try  to 
give  an  inside  picture  of  what  is  going 
on. 

The  people  who  work  on  "film  alley" 
comprise  a  hard-working,  conscientious 
group  who  put  all  they  have  into  their 
job  for  a  meager  return.  What  they  do 
is  usually  well  done;  but  lack  of  in- 
formation and  instruction  cannot  be 
blamed  on  them.  I  venture  to  say  that 
not  five  out  of  a  hundred  inspectresses, 
shippers,  or  any  other  persons  directly 
connected  with  the  care  of  film  in  the 
exchanges,  have  ever  been  inside  a  pro- 


jection room,  or  even  have  any  idea  just 
how  the  film  is  used  in  the  theatre.  The 
exchange  heads  are  to  blame  for  this 
disgraceful  situation.  Few  instructors  are 
ever  supplied  to  teach  methods  new  or 
old.  The  policy  has  been  to  let  a  new 
girl  "just  sort  of  learn"  from  the  head 
mspectress  or  anyone  who  has  time  to 
teach  her,  in  the  rushing,  pulsing  busi- 
ness of  getting  the  film  out  to  the 
theatres. 

Total  Lack  of  Instruction 

There  is  never  any  instruction  as  to 
the  proper  way  to  paint  the  sound  track 
after  making  a  patch.  They  know  the 
sound  comes  from  the  sound  track,  but 
they  don't  have  the  faintest  idea  how, 
and  a  bad  painting  job  looks  just  as  good 
as  any  other.  Of  course,  we  know  that 
a  bad  one  is  worse  than  none  at  all. 
Alignment  of  patches  means  nothing  to 
them  as  long  as  the  patch  holds  together. 
Why   should   it?    they  have   never   seen 


the  various  and  sundry  gadgets  men  have 
been  putting  on  machines  for  years  to 
keep  film  running  smoothly  over  fast- 
moving  parts.  While  some  few  know  that 
over-scraped  patches  mar  the  effect  of 
projection,  others  say  let  it  go  as  long 
as  it  holds  together.  They  are  pushed 
so  hard  on  shipments  that  often  they 
don't  have  time  to  make  necessary  re- 
placements. 

In  the  majority  of  exchanges  the  film, 
if  of  any  box-office  value  at  all,  is  book- 
ed so  close  that  often  there  is  only  time 
to  get  the  print  off  the  incoming  truck, 
put  a  shipping  label  on  it,  and  put  it  on 
the  outgoing  truck.  One  of  the  biggest 
sources  of  film  mutilation  is  caused  by 
the  film  being  poorly  rewound  on  the 
reels  in  such  a  manner  that  some  of  the 
edges  are  left  sticking  up.  In  this  case 
the  weight  of  the  other  reels  in  the  con- 
tainer causes  these  edges  to  be  crushed 
and  broken.  The  distributors  blame  pro- 
jectionists for  this  mutilation.  Distribu- 
tors contend  that  if  they  send  the  film 
out  on  new  reels,  projectionists  will  steal 
them  and  send  back  old  ones.  That  may 
be  so ;  but  I  have  yet  to  see  an  exchange 
reel,  new  or  used,  that  any  self-respect- 
ing projectionist  would  keep. 

I  doubt  if  anyone  on  "film  alley"  ever 
heard  of  "LP."  (such  heresy! — Ed.).  1 
have  run  across  inspectresses  who 
thought  it  was  a  good  thing  to  coat  a 
print  with  heavy  vaseline.  You  can  ima- 
gine the  grief  of  the  poor  fellow  who  ran 
such  prints.  Between  the  green  emulsion 
and  the  vaseline,  his  apertures  must  have 
looked  like  the  hind  wheel  of  a  buggy 
with  all  its  axle- grease.  It  is  a  not  un- 
common thing  to  see  an  inspectress  hold 
the  end  of  the  film  tight  and  "pull  the 
reel  up"  after  rewinding  loosely.  Between 
the  dust  collection  and  the  friction  it 
doesn't  take  much  of  this,  no  matter  how 
well  a  print  is  processed,  to  make  the 
projected  image  simulate  a  cloudburst. 

Prints  the  Only  Merchandise 

An  exchange  manager  is  angered  if 
his  desk  is  not  dusted  daily;  but  he 
thinks  it  unnecessary  to  clean  his  film 
prints.  A  print  is  improved  if  it  gets 
even  one  good  cleaning.  They  all  seem 
to  have  gone  mad  on  the  subject  of  ad- 
vertising and  exploitation;  but  they  for- 
get that  the  biggest  advertisement  is  the 
picture  the  people  see.  The  projection 
print  seems  to  be  the  step-child  of  the 
exchanges,  is  kicked  around  any  old 
way,  when  it  really  embodies  everything 
that  the  producer  put  into  his  work  and 
everything  the  distributor  hopes  to  get 
out  of  it.  The  sooner  the  exchanges  learn 
to  handle  film  properly  the  sooner  the 
doubtful  gains  from  film  neglect  will  be 
overshadowed  by  genuinely  earned  re- 
turns. 

Organized  projectionists  are  fortunate 
in  being  able  to  acquire  up-to-date  in- 
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formation  on  what  is  going  on  in  their 
phase  of  the  industry.  This  statement  is 
substantiated  by  the  many  improvements 
and  inventions  that  have  come  from  the 
ciaft  itself.  Plainly  speaking,  "they  know 
what  it  is  all  about."  There  is  no  attempt 
on  the  part  of  the  craft  to  tell  the  dis- 
tributors how  to  run  an  advertising  cam- 
paign; but  the  lack  of  knowledge  about 
the  film  itself  in  exchanges  is  pathetic 
and,  I  believe,  merits  sharp  criticism. 
Now  that  the  exchange  workers  are 
being  organized,  the  union  projectionists 
should  take  a  hand  in  showing  them  what 
is  expected  of  film  classified  as  a  good 
print.  There  is  no  need  to  teach  them 
how  to  project,  but  only  to  teach  them 
how  to  inspect  from  the  projectionist's 
standpoint,  which  after  all  is  the  logical 
one. 

Don't  blame  the  inspectress  —  she 
doesn't  know  any  better.  Just  get  one  of 
those  bookers,  who  thinks  celluloid  wears 
like  iron,  and  that  prints  live  as  long  as 
Methuselah,  to  look  at  one  of  his  pic- 
tures in  a  second-  or  third-run  house, 
and  I  believe  he  will  think  twice  before 
he  lets  a  defective  print  go  out. 

RUDOLPH  MIEHLING 

In  Remembrance  and  Appreciation 
of  Fifty  Years'  Friendship 

THE  death  of  Rudolph  Miehling 
on  April  6  marks  the  passing  of 
a  unique  and  outstanding  figure  in 
the  motion  picture  field.  It  is  custo- 
mary to  think  only  of  great  actors, 
great  producers,  directors  and  theatre 
men  when  we  record  the  loss  of  one 
who  has  occupied  a  prominent  place 
in  the  pioneering  period  or  later  tre- 
mendous development  of  the  motion 
picture  industry.  But  Rudolph  Mieh- 
ling, too,  was  an  historical  figure  be- 
cause he  was  a  pioneer  projectionist 
who  helped  solve  many  technical 
problems  connected  with  the  early 
and  later  devolpment  of  projection. 

Some  one  has  noted  that  little  of 
importance  was  contributed  to  the 
early  development  of  projection  by 
any  engineer  in  the  professional  sense 
of  the  word;  and  there  is  much  truth 
in  this.  Rudolph  Miehling  was  the 
exception,  however,  for  he  was  a  grad- 
uate E.  E.  from  Columbia  University. 
But  he  had  something  more  than  a 
degree  or  mere  theoretical  knowledge. 
He  was  a  real  showman  at  heart. 

Many  years  ago,  when  a  roadshow 
found  itself  in  difficulty  because  of 
the  lack  of  a  rheostat,  Rudy  hastily 
rigged  one  of  those  "water-barrel 
rheostats"  which  were  the  last  resort 
of  not  a  few  ingenious  "operators"  in 
those  days.  Such  devices  were  typical 
of  the  manner  in  which  pioneer  pro- 
jectionists like  Rudy  overcame  the 
innumerable  obstacles  encountered. 

Rudy  worked  as  a  projectionist  in 
a  New  York  City  Loew  theatre  up  to 
the  time  of  his  last  illness.  He  was  a 
charter  member  of  I.  A.  Local  306 
and  maintained  this  affiliation  through 


NEW     FIELDS     FOR     PROJECTION 
EQUIPMENT  AND  EMPLOYMENT 


By  WILLIAM  K.  NELSON 


WHILE  experiences  of  many  office 
buildings  which  have  been  equipped 
with  sound  motion  picture  projection 
facilities  for  the  benefit  of  tenants  and 
others  have  not  been  as  satisfactory  as 
might  be  expected,  there  is  plenty  of  evi- 
dence available  that  such  facilities  will 
in  the  end  pay  out  on  the  investment, 
directly  and  indirectly.  In  the  main, 
auditoriums  so  equipped,  especially  in 
New  York  City,  have  not  been  exploited 
fully  by  the  building  management,  with 
the  result  that  rental  fees  have  failed  to 
provide  sufficient  revenue  to  cover  the 
investment. 

It  is  generally  believed,  however,  that 
the  rapidly  increasing  use  of  the  sound 
picture  screen  by  large  corporations  and 
associations  both  for  purposes  of  train- 
ing and  entertainment,  will  make  office 
building  projection  rooms  profitable  in 
both  terms  of  earnings  and  of  publicity 
and  tenant  service.  The  possibilities  of 
making  such  a  projection  room  pay  are 
great  providing  the  management  of  the 
building  knows  how  to  secure  rentals  and 
aggressively   sets   about  to  sell  them. 

In  most  instances  where  the  skyscraper 
projection  room  has  been  somewhat  of 
an  elephant,  the  management  has  in- 
stalled it  and  looked  upon  it  as  a  service 
feature,  designed  to  accomodate  tenants 
using  or  interested  in  using  the  sound 
screen. 

Aggressive  Selling  Required 
There  are  few  buildings,  even  in  the 
larger  cities,  which  could  sustain  the 
overhead  on  such  a  setup  without  book- 
ings from  outside  sources.  This  has  been 
true  in  the  Chanin  and  the  Daily  News 
buildings   in   New  York   and  others.  A 


plan  of  business  development  plus  a  fair 
but  adequate  showing  fee  will  produce 
enough  revenue  in  the  average  office 
building  theatre  to  make  it  at  least  self- 
sustaining. 

Where  is  this  screen  time  to  be  sold? 
Roughly  speaking,  the  office  building 
management  will  find  its  revenue  among 
these  groups: 

Commercial  motion  picture  producers, 
for  showings  before  prospective  picture 
users. 

Commercial  motion  picture  producers, 
for  showings  of  customer  productions 
before  customers  organizations  and  cus- 
tomer's customers. 

Associations  of  all  kinds  which  use 
pictures  in  their  advertising  and  propa- 
ganda work. 

Building  tenants  using  pictures  in 
their  business. 

Advertising  agencies,  many  of  which 
now  maintain  commercial  picture  de- 
partments but  do  not  have  sound  projec- 
tion facilities. 

Entertainments. 

Important  Cost  Factors 

The  matter  of  charges  is,  of  course,  an 
important  one.  I  find  that  they  vary 
greatly  in  buildings  of  the  same  type  and 
size,  and  in  buildings  with  the  same 
equipment.  Usually,  a  charge  per  reel  is 
made,  though  in  one  instance  the  charge 
is  based  upon  the  period  of  time  for 
which  the  facilities  are  rented. 

One  of  the  chief  difficulties  lies  in  the 
necessity  to  maintain  a  competent  pro- 
jectionist on  hand  at  all  times.  However, 
in  every  large  city  recourse  can  be  had 
[Continued  on  page  31) 


all  the  years  of  his  life.  Technically, 
Rudy  was  always  a  projectionist,  de- 
spite his  wide  and  varied  experience 
dating  from  one  of  the  first  "Birth  of 
a  Nation"  roadshows.  Later  he  was 
with  Kinemacolor,  after  which  he 
served  as  chief  projectionist  at  the 
Capitol  Theatre  in  N.  Y.  City  under 
"Roxy".  He  was  employed  by  Bell 
Telephone  Laboratories  on  sound  pic- 
ture development,  and  was  one  of  the 
first  Erpi  engineers  when  that  com- 
pany was  formed.  He  also  served  as 
assistant  to  Harry  Rubin  in  the  ser- 
vicing of  projection  for  more  than 
1000  Publix  theatres. 

Rudy  was  a  member  of  the  Society 
of  Motion  Picture  Engineers,  the 
American  Projection  Society,  and  was 
particularly  helpful  in  the  develop- 
ment of  the  Projection  Advisory  Coun- 
cil. His  work  in  the  Projection  Prac- 
tice Committee  of  the  S.  M.  P.  E.  in 
recent  years  was  of  inestimable  value 


He  was  a  member  of  Antiquary  Lodge, 
A.  F.  &  M. 

Certain  conditions  connected  with 
the  death  of  Rudy  Miehling  keep  me 
from  systematically  noting  the  inci 
dents  connected  with  his  long  years 
of  service.  For  if  others  knew  Rudy 
better  than  I,  none  knew  him  so  long. 
Fifty  years  ago  we  sat  together  in 
school,  chumming  and  differing  rather 
positively  at  times;  but  through  all 
the  years  we  maintained  unbroken 
friendship  and  goodwill  for  each 
other.  Thus,  it  is  extremely  difficult, 
if  not  impossible,  for  me  to  write 
about  his  passing  and  coldly  marshal 
the  details  incident  to  his  life. 

It  is  enough  to  say  that  a  very  use- 
ful life  has  been  taken  from  tbe  in- 
dustry in  general,  and  from  the  art 
of  projection  in  particular,  and  that 
many  individuals,  not  the  least  of 
whom  is  myself,  have  lost  a  great,  good 
and  true  friend. — P.  A.  McGuire. 
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PROJECTION   REQUISITES   OF   THE 

BERTHON-SIEMENS   LENTICULAR 

COLOR   FILM 

By  EDGAR  GRETENER 

SIEMENS  &  HALSKE   A.   G.,    BERLIN-SIEMENSSTADT,   GERMANY 

In  the  past  few  years  in  Europe  the  lens-screen  method  for  color  films  has  been 
further  developed.  The  most  active  group  worked  with  the  inventor,  Rodolphe 
Berthon.  Their  interests  are  embodied  in  Opticolor  A.  G.,  Glarus,  Switzer- 
land. At  the  request  of  this  company,  Siemens  &  Halske  A.  G.  (Berlin), 
in  connection  with  other  firms,  developed  the  method  into  an  industrial  process. 
It  has  received  the  name  Berthon-Siemens  Color-Film  Process.  During  the  1936 
Olympic  games  a  short  film,  made  by  this  process,  was  shown  publicly  in  Berlin. 
It  is  believed  that  this  represents  the  first  time  in  the  world  that  a  lens-screen 
color- film  (35-mm.)  has  been  shown  successfully  on  a  motion  picture  theatre  pro- 
gram.   Additional  films  are  being  made. 


THE  light  requirements  for  projec- 
tion of  lenticular  film  are  about  ten 
times  as  high  as  those  of  the  black- 
and-white  film.  The  losses  occur  in  the 
reproduction  filters  and  through  the  re- 
duction of  aperture  necessary  to  over- 
come vigneting  of  the  illumination  and 
reproduction  systems.  Besides  the  neces- 
sary increase  in  intensity  of  the  projec- 
tion light,  special  requirements  are 
created  as  to  the  quality  of  the  illumina- 
tion in  the  projector  aperture. 

The  illumination  systems  used  at  pres- 
ent for  black-and-white  film  all  produce 
light  rays  with  energy  distribution  that 
varies  for  different  angles  of  the  image 
field.  The  only  necessary  condition  for 
black-and-white  projection  is  an  approxi- 
mate proportionality  of  energy  in  the 
light  rays  belonging  to  the  individual 
image  points.  This  alone  fulfills  the  con- 
dition of  approximately  constant  illumin- 
ation of  the  whole  image  field. 

The  special  conditions  for  the  illumin- 
ation of  the  lenticular  film  have  been 
fulfilled  by  creation  of  a  new  type  of 
arc  lamp.  Considerable  increase  in  the 
efficiency  of  illumination  was  attained 
as  compared  to  present  illumination. 

For  small  theaters  a  pure  carbon  arc 
was  developed.  In  accordance  with  the 
form  of  the  picture  aperture,  square  car- 
bons are  used.  A  stabilizing  arrangement 
at  the  hot  end  of  the  positive  carbon 
effects  the  concentration  of  the  total  dis- 
charge upon  the  front  surface  and  pro- 
tects the  shell  from  oxidation.  A  mag- 
netic field  of  a  special  type,  with  its  axis 
parallel  to  the  carbon  axis,  takes  care  of 
the  stabilization  of  the  arc.  It  is  con- 
structed so  that  rotation  of  the  total  dis- 
charge takes  place  at  such  high  fre- 
quency that  the  homogeneity  of  the 
crater  for  the  illumination  time  of  a 
single  frame  is  assured. 

The  space  stability  of  the  crater  is  so 
great  that  only  a  small  safety  margin  of 
the  crater  image  over  the  film-gate  area 


is  required.  The  positive  and  negative 
carbons  have  a  common  horizontal  axis. 
The  thermal  lifting  force  on  the  arc  is 
practically  equalized  through  the  elec- 
tro-dynamic forces  of  the  stabilizing  field. 

Large  theaters,  use  high-efficiency 
lamps  of  very  high  intensity.  Here  also, 
new  ways  had  to  be  found.  In  the  exist- 
ing high-intensity  lamps,  employing  the 
Beck-effect,  a  deeply  burned-out  crater 
prevents  the  reflection  of  the  luminous 
gas  ball  to  the  sides  on  account  of  the 
high  crater  walls.  A  considerable  part 
of  the  current  goe*-.  to  the  carbon  shell, 
and  is  therefore  lost  for  light  production. 
The  light-intensity  distribution  is  not 
homogeneous,  and  is  disturbed  by  flames 
emerging  from  the  space  between  the 
shell  and  the  core. 

In  the  newly  developed  high-efficiency 
lamp1,  square  carbons  are  used.  The 
lamp  burns  with  absolute  freedom  from 
soot.  An  intensely  luminous  gas  ball  is 
visible  which  extends  well  in  front  of  the 
positive  carbon  and  therefore  can  radiate 
laterally  without  obstruction.  The  flame 
gases  are  absorbed  by  a  cover  surround- 


1Conventional    Suprex-type   arc. 


ing  the  negative  carbon  and  escape 
through  the  bore  of  the  reflecting  mirror. 
In  order  to  give  an  idea  of  the  efficiency 
of  the  new  lamp,  it  may  be  stated  that 
with  a  current  of  60  amperes,  the  density 
(intrinsic  brilliance)  in  the  crater  was 
measured  as  800  candles  per  sq.  mm. 

Further  increase  of  screen  brightness 
above  the  limit  reached  with  the  new 
lamp  could  be  attained  by  development 
of  a  special  projection  screen.  The 
screens  that  are  at  present  in  common 
use  in  motion  picture  theatres,  and  which 
provide  diffuse  reflection,  throw  a  great 
deal  of  the  light  from  the  projector  upon 
the  ceiling  and  the  walls  of  the  theatre. 
The  new  reflector  type  of  screen  reflects 
the  light  only  in  those  directions  in 
which  it  is  intended  to  go.  Metal  sheets 
are  used  in  constructing  the  reflector, 
and  small  concave  mirrors  are  rolled 
into  them  of  such  form  that  the  desired 
diffusion  diagram  is  obtained.  The  di- 
mensions of  the  elementary  mirrors  must 
be  kept  very  small,  so  that  one  million 
elementary  mirrors  are  present  in  one 
square  meter.  ■ 

On  the  basis  of  present  conditions  in 
German  motion  picture  theatres,  an  in- 
crease of  screen  brightness  by  a  factor 
of  3  can  be  obtained  through  introduc- 
tion of  the  new  screen.  The  precision 
requirements  of  the  elementary  mirrors 
and  the  uniformity  of  impregnation  must 
be  extremely  high,  since  otherwise 
changes  of  brightness  appear  at  the 
borders  of  the  individual  metal  sheets. 

Upon  projecting  a  color-film,  the  view- 
ing conditions  are  different  from  those 
when  the  object  is  viewed  directly.  The 
colored  image  appears  luminous  in  a 
black  frame.  The  connection  with  the 
surroundings  is  missing.  The  change 
from  one  scene  to  another  occurs  in 
jumps,  so  that  the  eye  has  no  time  to 
adapt  itself  to  the  changed  mood.  If  pic- 
tures taken  under  varying  conditions  of 
illumination  are  combined  into  a  single 
film,  one  gains  the  impression  that,  for 
(Continued  on  page  30) 


A  Fine  Travel  Book  by  a  Boston  Projectionist 


I  don't  recall  any  projectionist  who 
ever  won  a  Nobel  prize  for  literature,  or 
even  an  Academy  award  for  a  scenario, 
but  I  am  faced  with  the  evidence  that 
Arthur  Foley,  projection  chief  at  the 
RKO  Theatre  in  Boston  has  written  one 
of  the  most  engaging  travel  books  ever  to 
fill  my  vision.  The  book  is  titled  "Breezy 
Adventure,"  and  a  more  apt  title  could 
not  have  been  selected,  so  racy  and  in- 
vigorating is  this  narrative  of  travel  on 
two  continents.  Travel  books  usually  are 
soporific  in  their  tireless  chant  of  archi- 
tectural attainments  and  native  customs, 
all  of  which  Mr.  Foley  ducks  to  indulge 
in  some  pretty  stiff  and  straight  sen- 
tence-punching anent  those  experiences 
which  befall  a  traveler  with  the  will  to 
have  fun  and  to  avoid  the  commonplace. 


The  charm  of  Mr.  Foley's  work  lies  in 
its  ability  to  make  one  forget  the  book 
and  imagine  the  author  sitting  opposite 
and  reminiscing  over  a  spot  or  two  of 
this  or  that.  The  bleak  printed  page  is 
blotted  out  and  supplanted  by  a  warm 
and  human  personal  exposition  of  care- 
free travel  days  in  Europe,  in  Northern 
New  England  and  in  Canada. 

I  dipped  into  the  book  with  only  a 
mild  curiosity;  before  I  had  finished  it, 
in  one  reading  from  which  I  could  not 
tear  myself  away,  I  was  proud  to  have 
a  copy  of  this  work  inscribed  to  me  by 
the  author.  Published  by  Bruce 
Humphries,  Inc.,  306  Stuart  St.,  Boston, 
this  book  of  213  pages  sells  for  $2.  It 
will  give  ten  times  that  amount  in  pleas- 
ure.— JJ.F. 


THE    PUSH-PULL    SOUND    RECORDING 
AND  REPRODUCING  SYSTEM 


By  FRANK  T.  JAMEY,  Jr. 


FOR  the  past  few  years  there  has 
been  considerable  publicity  given 
to  a  newly-developed  system  of  re- 
cording and  reproducing  sound  on  film. 
This  new  method  has  been  represented 
as.  being  a  definite  step  in  advance,  and 
for  this  reason,  there  has  been  some 
speculation  as  to  why  it  has  not  already 
reached  the  theatre.  Before  we  analyze 
the  reasons  for  this  let  us  consider  just 
what  is  involved  in  the  recording  and 
reproducing  of  this  new  type  of  record- 
ing. 

When  sound  motion  pictures  were  in- 
troduced it  at  once  became  evident  that 
considerable  progress  would  have  to  be 
made  to  eliminate  the  extraneous  and 
objectionable  noises  that  came  from  the 
loudspeakers  in  the  theatre  reproduction 
of  sound  from  film.  At  that  time  the 
most  important  cause  for  such  noises 
was  the  large  amount  of  transparent 
sound  track  on  the  positive  print.  Any 
dirt  or  oil  which  might  find  its  way  on 
the  sound  track,  thus  intercepting  some 
of  the  light  that  should  have  reached 
the  photo-cell,  would  certainly  occasion 
such  noises.  In  addition,  some  extrane- 
ous light  reached  the  photo-cell. 

In  1929  the  introduction  of  ground 
noise  reduction  equipment,  which  essen- 
tially reduced  that  amount  of  useless 
transparent  sound  track,  permitted  a 
material  reduction  of  the  extraneous  and 
objectionable  noises. 

Even  after  this  important  development 
there  was  plenty  of  room  for  further 
progress.  Recognizing  the  objective  of 
reproducing  sound  in  the  theatre  that 
was  directly  comparable  to  the  sound 
originally  created  in  the  studio,  engi- 
neers realized  that  1930  sound  quality 
fell  far  short  of  this  goal.  The  repro- 
duced sound  was  not  sufficiently  realistic 
because  too  many  of  the  important  har- 
monics were  missing,  and  also,  it  still 
was  impossible  to  reproduce  the  sound 
in  the  theatre  at  the  amplitude  or  vol- 
ume level  comparable  with  the  original. 

A  Two-Headed  Problem 

The  research  engineers  found  that  this 
problem  could  be  attacked  in  two  ways. 
First,  it  was  necessary  to  refine  to  a 
considerable  degree  each  individual  unit 
of  a  complete  recording  and  a  complete 
reproducing  system.  Second,  it  was 
essential  to  develop  a  new  system  of  re- 
cording which  would  permit  an  even 
further  reduction  in  ground  noise. 


Late  in  1932  the  first  stage  of  this 
engineering  development  was  sufficiently 
completed  to  permit  the  introduction 
commercially  of  recording  and  repro- 
ducing systems  for  extended  frequency 
and  volume  ranges.  The  recording  and 
reproduction  of  a  frequency  range  of 
40  to  10,000  cycles  per  second,  with  rea- 
sonable uniformity  and  a  volume  range 
of  approximately  50  decibels,  resulted  in 
sound  in  the  theatre  that  was  startlingly 
realistic.  For  the  first  time  voices  as- 
sumed a  naturalness  that  permitted  the 
auditor  to  recognize  them  without  closely 
watching  the  lip  movement,  and  musical 
instruments  could  be  heard  individually 
with  a  quality  easily  comparable  to  the 
original.  While  the  results  of  this  de- 
velopment were  widely  recognized  and 
exploited,  it  was  evident  to  the  engineers 
that  the  second  stage  was  still  as  im- 
portant as  ever.  Two  years  later  this 
work  was  completed  and  the  new  system 
of  recording  known  popularly  as  "push- 
pull"  was  introduced.  The  volume  range 
was  thus  extended  to  about  65  decibels. 

Push-pull  recording  involves  the  split- 
ting of  the  standard  sound  track  on  the 
film  into  two  sound  tracks  which  occupy 
the  same  space  on  the  film  (76  mils). 
The  tracks  are  split  so  that  all  the  posi- 
tive halves  of  the  signal  waves  (alternat- 
ing current  waves)  created  by  the  micro- 
phone and  amplified  are  recorded  on  one 
track,  and  all  the  negative  halves  on  the 


other.  Each  track  is  35  mils  wide,  and 
they  are  separated  by  6  mils  in  case 
either  overshoots.  This  is  accomplished 
in  the  recorder  by  using  a  mask  which 
exposes  one  track  for  the  positive  halves 
of  each  wave,  and  the  other  for  the  nega- 
tive halves. 

To  reproduce  this  type  of  recording 
few  fundamental  changes  are  required 
to  the  standard  reproducing  system.  The 
light  beam  from  the  exciter  lamp  is 
accurately  focused  on  the  sound  track 
so  that  it  scans  a  width  of  approxi- 
mately 84  mils,  overlapping  the  track  on 
both  sides.  When  a  push-pull  track  is 
thus  scanned,  two  varying  beams  of  light 
eminate  from  the  other  side  of  the  film. 
These  must  be  separately  converted  into 
electrical  waves  by  being  directed  to 
separate  photo-cells. 

A  full  signal  wave  consists  of  360  de- 
grees. Since  only  half  of  each  wave  is 
on  one  sound  track  (180  degrees),  it 
is  evident  that  the  tracks  are  180  de- 
grees out  of  phase  with  each  other.  As 
electrical  waves,  then,  they  must  be 
properly  mixed  before  being  amplified 
and  converted  into  sound  waves.  This 
may  be  accomplished  by  connecting  the 
cathodes  of  the  photo-cells  to  opposite 
ends  of  the  primary  winding  of  a  photo- 
cell transformer,  and  the  common  con- 
nections to  the  center  tap.  The  waves 
are  then  mixed  in  proper  relationship 
and  the  two  tracks  are  added  together 
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The  Erpi   (W.E.)   Mirrophonic  push-pull  sound  head 


to  give  the  proper  and  desired  results. 
This  type  of  transformer  connection  is 
known  in  radio  as  a  "push-pull"  connec- 
tion— hence  the  name. 

Inexpensive  Modification  Possible 

Some  soundheads  that  have  been  in- 
stalled for  the  past  few  years  can  be 
inexpensively  modified  for  reproducing  a 
push-pull  sound  track.  In  the  case  of 
most  of  the  heads,  however,  this  is  not 
so  easy.  Both  RCA  and  ERPI  are  today 
in  a  position  to  furnish  soundheads 
already  equipped  for  reproducing  either 
standard  or  push-pull  tracks.  In  many 
respects  they  are  similar. 

Instead  of  utilizing  valuable  space  by 
employing  two  separate  photo-cells,  a 
new  type  of  double  photo-cell  has  been 
designed  which  contains  two  separate 
cathodes  in  one  envelope,  each  in- 
dividually excited.  This  photo-cell  is 
placed  in  the  position  regularly  occupied 
by  the  photo-cell,  with  an  optical  system 
placed  between  the  film  and  the  cell  so 
that  each  of  the  light  beams  is  properly 
directed  to  its  cathode.  The  electrical 
connections  from  the  photo-cell  are 
wired  to  a  switch  and  to  a  balancing 
potentiometer  of  the  screw-type  located 
in  the  film  compartment  of  the  sound- 
head, and  then  to  the  special  trans- 
former located  in  its  ordinary  position. 

It  is  possible  to  connect  this  apparatus 
so  that  with  the  switch  in  one  position, 
standard  track  may  be  reproduced;  in 
which  case  both  photo-cell  cathodes  are 
paralleled,  since  half  of  the  track 
leaches  each  cathode,  and  are  connected 
regularly  to  the  opposite  ends  of  the 
transformer  primary  winding.  With  the 
switch  in  the  other  position,  push-pull 
recording  may  be  reproduced  by  con- 
necting each  cathode  in  a  push-pull  con- 
nection as  described  previously. 

The  problem  of  properly  directing  the 
light  beams  to  their  respective  cathodes 
is  dependent  on  space  conditions  and 
the  location  of  the  photo-cell.  In  the 
RCA  soundhead  a  photo-cell  is  employed, 
mounted  horizontally,  which  has  two 
cathodes  rectangular  in  shape,  one  above 
the  other.  Since  the  two  sound  tracks 
are  side  by  side,  with  the  result  that  the 


two  light  beams  are  alongside  of  each 
other  in  a  horizontal  plane,  it  is  neces- 
sary to  twist  the  beams  so  that  they  will 
be  one  above  the  other  as  well  as 
properly  directed  to  their  proper  cathode. 
This  requires  some  intricate  prisms,  par- 
ticularly considering  the  small  space 
available. 

The  ERPI  soundhead  uses  a  photo- 
cell, mounted  vertically,  whose  two 
cathodes  are  alongside  each  other  in  a 
horizontal  plane.  Thus  it  is  not  neces- 
sary to  twist  the  beams.  Double  photo- 
cells are  available  with  the  ordinary 
cathode  split  in  half,  so  that  even  if  it 
is  mounted  horizontally  it  would  not  be 
necessary  to  twist  the  light  beams,  but 
it  would  be  necessary  to  separate  them 
a  bit  so  that  each  would  strike  the  middle 
of  its  cathode. 

Principal   Adjustment   Required 

The  principal  adjustment  that  is  re- 
quired of  this  equipment  for  satisfactory 
results,  in  addition  to  placing  the  switch 
in  the  proper  position,  is  to  be  sure  that 
the  output  of  the  cathodes  are  balanced. 
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This  is  accomplished  by  balancing  the 
excitation  voltage  with  the  aforemen- 
tioned potentiometer.  To  do  this  one 
runs  some  standard  sound  track  record- 
ing (any  type  except  unilateral  variable 
area)  through  the  projector,  placing  the 
switch  in  the  "Push  Pull"  position.  In 
this  way  you  will  be  directing  exactly 
similar  light  beams  of  one-half  of  the 
track,  which  for  symmetrical  variable 
area  or  for  variable  density  give  equal 
beams.  When  the  outputs  of  the  cathodes 
are  properly  balanced  the  sound  output 
will  be  as  near  zero  as  possible,  as  the 
beams  will  be  cancelling  each  other, 
since  they  will  be  mixed,  180  degrees 
out  of  phase  with  each  other.  It  is  at 
all  times  necessary,  of  course,  that  the 
beams  be  properly  directed  to  their  re- 
spective cathodes;  but  once  set  in  the 
factory  or  by  the  serviceman,  no  further 
adjustment  of  the  optical  system  should 
be  required. 

The  push-pull  method  of  recording 
sound  on  film  has  made  possible  the 
most  extended  volume  range  yet 
achieved.  This  is  due  to  the  elimina- 
tion of  the  highly  critical  ground  noise 
reduction  equipment  in  the  recording 
process  which  the  recordist  finds  diffi- 
cult to  always  keep  properly  adjusted, 
particularly  when  temperamental  direc- 
tors, actors,  and  stage  crews  are  anxious 
to  make  a  "take."  Furthermore,  this 
type  of  recording  reduces  to  a  theoretical 
minimum  the  amount  of  sound  track 
exposed.  Since  only  the  useful  portion 
is  exposed,  the  opportunity  for  dirt  or 
oil  to  intercept  the  light  beam  in  the 
reproducer  is  almost  entirely  eliminated. 

Less  critical  processing  of  the  film  is 
required  with  push-pull  recording,  be- 
cause with  the  halves  of  the  waves  on 
(Continued  on  page  29) 
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This  view  of  the 
RCA  High  Fidelity 
soundhead  affords 
an  excellent  com- 
parison with  the 
Erpi  head  pictured 
above.  Note  par- 
ticularly the  lens 
and  prism  assem- 
bly used  in  this 
head 
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Color  Pictures : 


Color  is  the  current   darling  of  the 
motion   picture  industry,  which  has 


An  Opportunity     ever  been  prone  to  rush  away  from 
j         n-   »  one   J°h   badly   done   to   tackle   an- 

other. Black-and-white  reproduction 
is  pretty  bad  in  more  than  one-half  of  U.  S.  theatres,  yet  the 
reproducing  mechanism  is  to  be  saddled  shortly  with  another 
and  greater  burden — color.  Color  motion  pictures  intrigue 
us,  particularly  in  the  reproduction  phase,  and  we  have  been 
grabbing  for  publication  almost  everything  relative  thereto 
that  we  could  lay  our  hands  upon.  This  material  has  ranged 
from  extremely  good  to  extremely  bad;  and  some  of  the  fun- 
niest stuff,  judged  from  the  viewpoint  of  the  known  limita- 
tions of  present  projection  equipment,  has  been  pushed  out 
by  proponents  of  the  lenticular  color  film  process,  who  are 
enjoying  a  field  day  right  now.  This  process  has  been  dis-. 
cussed  herein    (Aug.,   1936;   Jan.,  Feb.,  March,   1937). 

Grand  National,  one  of  the  newer  producing  companies, 
plans  to  utilize  the  Keller-Dorian  (lenticular)  color  process, 
which  requires  a  filter  in  projection.  G.N.  at  the  moment 
is  trying  to  decide  just  how  they  will  service  theatre  accounts 
with  filters  on  color  releases.  We  pray  for  an  early  decision 
in  this  direction,  but  we  fear  that  even  when  made  the  de- 
cision will  have  no  practical  significance. 

We  have  seen  lenticular  film  projected  under  ideal  condi- 
tions before  an  engineering  group.  To  suppose  that  even  the 
de  luxe  theatres  could  approximate  these  ideal  conditions  is 
akin  to  wishing  for  the  moon.  First,  there  is  a  little  matter 
of  pepping  up  the  projector  light  output  by  400%.  Eastman 
Kodak  Co.  claimed  to  have  attained  this  goal;  but  many  pro- 
jection men  were  skeptical.  Next,  a  lens  faster  than  f/2  is 
required,  and  it  is  necessary  to  fill  this  lens  completely.  Then 
there  is  the  question  of  horizontal  lines,  the  result  of  the 
lenticulations,  manifesting  themselves  on  the  screen,  due  to 
magnification.  The  nature  of  the  color  itself  is  0.  K.,  but  for 
projection  it  is  necessary  to  stop  the  blues  down.  The  projec- 
tion lens  must  have  a  special  holder,  and  the  filter  must  be 
fitted  with  a  key  to  insure  proper  fit.  This  filter,  incidentally, 
is  positively  not  adaptable  to  an  ordinary  lens.  Negative  car- 
bon pitting  requires  the  removal  of  the  arc  away  from  the  con- 
denser, despite  the  utilization  of  a  special  non-pitting  fin 
developed  by  Hall  &  Connolly. 

These  are  some  of  the  problems  incident  to  the  projection 
of  lenticular  color  film.  Other  problems  were  enumerated  by 
Messrs.  Capstaff,  Miller  and  Wilder  in  I.  P.  for  Jan.,  1937, 
p.  20.  Acceptable  reproduction  of  such  film  might  be  accom- 
plished on  a  small  theatre  screen,  provided  the  illumination 
has  been  hopped  up  considerably;  but  in  a  theatre  having 
16-.  18-.  or  20-foot  screens  there  is  insufficient  light. 

This,  then,  is  the  manner  in  which  the  motion  picture 
industry  is  planning  to  introduce  a  new  color  process.  Once 
these  color  releases  start  circulating,  smart  projectionists  will 
undoubtedly  uncover  other  serious  defects  not  apparent  to 
one  sitting  at  a  desk  instead  of  ranged  alongside  a  projector. 
Evidence  is  not  lacking  that  the  industry  was  a  bit  premature 
in  exhibiting  certain  color  releases  which  were  away  below 
par.  The  public  was  badgered  by  terrific  ballyhoo  into  ex- 
pecting magnificient  color  pictures;  and  what  they  finally 
saw  was  something  less  palatable  than  a  cold  pancake.  Not 
yet  has  there  been  released  a  feature  picture  in  color  of  which 


the  industry  could  be  unreservedly  proud.  Disney  does  it 
consistently,  to  be  sure,  but  his  cartoons  lend  themselves 
naturally  to  color  treatment.  A  feature  picture  is  really  a 
screen  halftone,  and  cartoon  technique  is  not  applicable. 

The  results  of  all  this  muddling  in  color  will  do  the 
industry  no  little  harm,  and  might  possibly  induce  a  knockout 
blow  from  which  color  pictures  will  not  recover  for  a  period 
of  years.  Color  pictures  certainly  are  on  the  way;  and  no- 
body will  welcome  them  more  enthusiastically  than  this 
corner.  But  they  must  be  good.  It  is  not  enough  to  lick  the 
problem  of  color  film  production  in  the  studios  where  every 
step  in  the  process  can  be  and  is  subjected  to  the  most  rigor- 
ous control.  Projection  problems  of  a  type  enumerated  pre- 
viously must  be  overcome — and  first. 

It  is  wholly  unfair,  if  not  incredibly  stupid,  on  the  part  of 
producers  to  expect  that  they  can  use  the  theatres  of  America, 
which  charge  admission,  as  laboratories  wherein  color  film 
problems  will  be  worked  out  on  the  basis  of  trial  and  error. 
Should  they  adopt  this  course  (and  it  appears  likely  that 
they  will)  one  can  only  shudder  at  the  havoc  that  will  result 
— not  only  through  the  discrediting  of  color  pictures  but 
to  the  industry  as  a  whole. 

We  have  just  finished  inspecting  the 
/Veto  Mass.  Kules    new    regulations    governing    motion 
a  Credit  to  an       P^ture   exhibition   promulgated    by 
j-,  .      „  the  Massachusetts  Dept.  of  Safety. 

Energetic  (*roup  These  reguiations  are  sane,  sensible 
and  eminently  fair  to  all  concerned,  not  excluding  projec- 
tionists. We  like  them  so  much  that  we  will  publish  them  in 
detail  at  the  first  opportunity.  Here  is  another  fine  job  by 
Local  182  of  Boston,  which  also  was  the  first  group  to  jump 
in  and  tie  up  the  exchange  workers.  While  projection  units 
throughout  the  country  were  meekly  saying  "Yes"  to  requests 
that  they  0.  K.  the  double-reel  standard,  Local  182  battled 
the  proposition  down  to  the  bitter  end.  In  the  end  they 
bowed  to  the  inevitable  on  the  reel  project;  but  they  gave 
nothing  away  without  getting  something  in  return — which 
was  precisely  what  I.  P.  advised  all  other  units  to  do.  If  one 
assumes  that  in  losing  the  reel  fight  Local  182  gained  the 
regulations  now  in  effect,  one  might  wish  for  similar  "de- 
feats" for  projection  units  throughout  the  country.  Those  in- 
terested in  a  model  set  of  rules  relating  to  motion  picture 
exhibition  should  obtain  a  copy  of  the  Mass.  regulations. 

Our  article  on  exchange  film  inspec- 
Exchahge  Work      tion  last  month  elicited  no  response 
Improvement  By    irom  those  who  might  be  considered 
jt    .       .        .  to  be  most  vitally  interested  in  such 

Unionization  matters.  That  the  article  would  ac- 
complish at  one  fell  swoop  that  which  has  been  attempted  for 
so  many  years  was  not  expected.  Still,  it  is  well  to  get  such 
information  into  circulation,  even  if  only  for  the  record.  Both 
the  M.P.P.D.A.  and  the  Academy,  as  sponsors  of  the  long 
reel  standard,  have  a  definite  obligation  to  the  industry  in 
effecting  improvement  in  exchange  inspection;  but  our 
thoughts  in  this  direction  will  be  unproductive.  Strangely 
enough  (that  is,  from  the  distributor  viewpoint)  first  improve- 
ment along  this  line  likely  will  result  from  the  current 
exchange  unionization  drive,  having  as  two  of  its  objectives 
shorter  hours  and  a  slowing  down  of  the  pace. 
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FORMULAS  FOR  VARIOUS  PROBLEMS 
IN  PROJECTION  OPTICS 


By  CHARLES  D.  MERCER 


THE  "work"  of  a  lens  consists  in 
forcing  the  wave  to  assume  a  differ- 
ent shape  or  in  causing  the  light  to 
converge  toward  the  focus,  instead  of,  as 
originally,  diverging  from  the  distant 
source.  The  amount  of  this  change  of 
form  of  the  wave  is  a  measure  of  the 
"power"  of  the  lens  and  depends  on  the 
curvature  of  the  lens  surfaces  and  the 
lens  material.  The  stronger  the  curva- 
ture of  the  lens  surfaces,  the  more  will 
they  alter  the  shape  of  the  wave-front, 
the  nearer,  as  a  rule,  will  the  focus  lie 
to  the  lens. 

In  order  to  properly  characterize  a 
lens,  it  is  necessary  to  look  about  for  a 
measure  of  its  strength  or  power.  The 
focal  point  has,  in  general,  a  real  exist- 
ence and  can  actually  be  located  by  plac- 
ing a  screen  so  as  to  receive  upon  it  the 
image  of  a  distant  object;  the  size  of  this 
image,  is,  as  we  shall  now  see,  the  true 
measure  of  the  power  of  the  lens. 

It  is  apparent  from  the  foregoing  that 
the  less  curved  the  lens  surfaces  are,  the 
farther  away  from  the  lens  will  the  image 
lie  and  the  larger  will  this  image  be. 

The  power  of  a  lens  is  often,  but  some- 
times erroneously,  measured  by  the  dis- 
tance of  the  focus  from  the  lens,  or  as 
we  may  say,  by  the  back  focal  distance 
(CF  in  Fig.  1).  If  we  compare  two 
lenses  of  different  forms  (Fig.  1  and 
2),  but  so  constructed  as  to  give  images 
having  the  same  power,  we  note  that  the 
"back  focal  distance"  is  entirely  different 
in  the  two  cases,  showing  at  once  that 
this  distance  is  not  the  true  measure  of 
power.  The  true  measure  of  power  is 
found  by  measuring  the  size  of  the  image 
and  the  apparent  size  of  the  object  and 
finding  the  ratio  mentioned  previously. 

If  we   divide  unity — that  is,   one — by 


Figure  1 


Figure  2 

this  ratio,  we  have  what  is  known  as  the 
true  or  equivalent  focal  length;  this  is, 
as  we  have  seen,  not  at  all  the  same  as 


the  "focal  distance",  often  called  "back 
focus". 

The  power  of  lenses  and  lens  systems 
may  be  recorded  either  in  inches  or 
diopters.  When  the  inch  system  is  em- 
ployed, the  focal  length  of  the  lens  sys- 
tem is  taken  in  inches;  an  "eight-inch 
lens,"  therefore,  is  a  lens  which  has  its 
sharpest  focus  at  8  inches.  In  the  diop- 
tric system,  a  one-diopter  lens  is  a  stand- 
ard lens  which  will  bring  rays  of  light 
to  a  focus  from  a  distance  of  one  meter, 
or  40  inches. 

Conversion  to  Diopters 

To  convert  the  inch  focal  length  of  a 
lens  or  a  lens  system  into  diopters,  we 
divide  the  number  of  inches  into  40. 
A  lens  with  an  8-inch  focal  length  is  a 
5-diopter  lens  by  the  simple  process  of 
40:  8=5. 

Convex  lenses  (which  are  thick  in  the 
center  and  thin  on  the  edges)  cause  rays 
of  light  passing  through  them  to  con- 
verge at  a  very  definite  point,  as  shown 
in  Fig.  3.  Concave  lenses  (which  are  thin 
in  the  center  and  thick  on  the  edges) 
cause  rays  of  light  passing  through  them 
to  become  divergent,  as  in  Fig.  4. 

The  lens  formulas  which  find  the  most 
frequent  application  in  projection  work 
are  those  which  are  employed  for  the 
following  purposes: 

A.  To  determine  the  position  of  screen 
and  type  of  lens  to  employ  in  a  given 
optical  system,  use  the  formula: 

1  11 

object  dist.       image  dist.        f 
Given:    An    object    6    inches    distant 
which  it  is  desired  to  bring  to  a  focus, 
we  substitute: 

111 

6  Image  dist.  3 
for  we  know  from  mirrors  that  if  the 
object  distance  is  more  than  twice  the 
focal  length  of  the  lens,  the  image  will 
converge  at  the  principal  focus.  Hence, 
solving  the  above: 

111 

6        v        3 
or,  v  +  6  =  2v;  or  v  =  6  =  distance 
of  image  from  lens. 

B.  To  determine  the  size  of  the  image 
when  the  object  size  and  the  object  and 
image  distance  are  known,  use  the  form- 
ula: 


Image  dist.       Size  of  image 


Object  dist.       Size  of  object 
Given:  An  object  4  inches  high  which 


Figure  3 


Figure  4 

is  8  inches  from  the  lens,  the  image  dis- 
tance being  24  inches,  we  substitute: 
24       Image  size 


8  4 

Hence,  solving  the  above: 

2  I  =  24,  or  I  =  12 

C.  To  determine  the  focal  length  of  a 
lens  when  the  curvature  and  index  are 
given,  use  the  formula : 

focal  length  = 

radius  1st.  side  X  radius  2nd.  side 

radius  1st.  side  +  radius  2nd.  side 

(index-1) 
Given :  A  bi-convex  lens,  one  surface 
having    a    radius    of    curvature    of    10 
inches,  the  other  having  a  radius  of  8 
inches,  index  1.50,  we  substitute: 
10  X  8 
=  F 

(10  +  8)      (1.50  —  1) 
80  80 

F  = =  —  =  8.88   +   inches 

18  X  .50       9 

D.  To  determine  the  equivalent  focus 
of  two  lenses  in  combination  when  the 
focus  of  each  lens  is  given,  use  the  form- 
ula: 

E.  F.  =  the  reciprocal  of  the  sum 

of   the   individual   focus    of   each 

lens. 

Given:  A  10-inch  lens  combined  with  a 

40-inch  lens,  we  substitute: 
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E.  F. 


=  8     or  X,  or  Unknown  Image  = 


0.906(1192) 


1/10  +  1/40  5/40  1/8 
E.  To  determine  the  size  of  screen 
image  when  the  projection  distance, 
width  of  film  gate  aperture,  and  focal 
length  of  lens  are  known,  use,  with  all 
-values  in  inches,  the  formula: 
Size  of  image 


Width  of  aperture 
Dist.  from  screen  to  lens — focal  length 

Focal  length  of  lens 
Given:    Width    of    aperture    as    .906 
inches,  distance  from  screen  to  lens  as 
1,200  inches,   and   focal   length   of   lens 
8  inches,  we  substitute: 

Unknown  screen  image       (1,200-8) 


or,  8X  =  .906  X  1192  =  1080 
or,  Image  —  135  inches  =  11'3" 

F.  To  determine  the  focal  length  neces- 
sary for  a  given  picture  when  the  pro- 
jection distance,  width  of  aperture,  and 
image  size  are  known,  use  the  formula: 


Width  of  aperture  X  projection  dist. 
Width  of  aperture  +  size  of  image 


=  f 


0.906 


Given:  Width  of  aperture  as  .906,  pro- 
jection distance  as  1,200  inches,  and  size 
of  image  as   135  inches,  we  substitute: 

0.906  X   1200       1087 

f  = = =  8  in. 

0.906  +  135        136 


ACADEMY  RESEARCH  GROUP  ADOPTS  STANDARD 
FOR  2-WAY  THEATRE  REPRODUCING  SYSTEMS 

THE  Research  Council  of  the  Acad-  prepared  a  test  reel,  containing  a  250- 
emy  of  M.  P.  Arts  and  Sciences  foot  section  of  release  print  from  each 
has  issued  a  Technical  Bulletin  outlin-  studio,  so  chosen  that  the  assembled  test 
ing  the  changes  in  adjustment  of  reel  contained  representative  examples 
theatre  reproducing  equipment  neces-  of  both  dialogue  and  music  recordings 
sary  in  order  to  adopt  the  new  Standard  made  under  average  as  well  as  extreme 
Electrical  Characteristic  for  two-way  conditions  by  each  studio  sound  de- 
reproducing  systems  in  theatres.  This  partment.  The  Carthay  Circle,  Grau- 
is  one  of  the  most  important  and  far-  man's  Chinese,  The  Filmarte,  Oriental, 
leaching  technical  standardizations  since  Pantages  and  Warner  Brothers  theatres, 
the  adoption  of  the  standard  aperture  in  in  Hollywood,  were  chosen  as  a  test 
1931,  and  will  permit  the  theatre  to  group  having  divergent  characteristics 
obtain  the  advantage  of  the  latest  studio  representative  of  the  entire  theatre  field, 
sound  recording  practice  and  will  result  the  Committee  operating  upon  a  premise 
in  a  more  uniform  sound  quality  from  that  a  standard  which  would  fit  these 
all  producing  companies  in  all  theatres,  theatres  would  in  general  fit  at  least  a 
This  Standard  evolved  as  a  result  of  majority  of  the  theatres  throughout  the 
a  great  variety  of  sound  tests  made  in  country. 

a  large  number   of   theatres.  Permanent  Improvement  Realized 

As    a    preliminary    stop    in    their    in-         In  the  opinion  of  the  Research  Coun- 

vestigation   leading   to   the   adoption    of  ^  tWs  Standard  will  give  the  best  re_ 

this   standard,   the   Academy   committee  production  of  the  film  product  from  all 

_,.  ~         j      j  o    i  studios  today,  but  as  improvements  are 

rirst  standard  Releases  made  and  the  reCording  characteristics 

The    following    current    releases    are  are  changed  in  the  studios,  similar  com- 

typical  recordings  made  to  fit  the  new  pensation    can    easily    be    made    in    all 

Standard    Electrical    Characteristic    for  modern    theatre    equipment    at    little    or 

two  -  way     reproducing      systems,      and  no  cost 

should    if  the  theatre   system  has  been         In  su'bmitti       the  t  the  Research 

adjusted  to  the  new  standard,  give  opti-  „         .,        u    , 

mum  sound  in  the  theatre:  Co™01}  sta,ted:  .       , 

T     ^  TT     .  „  ,  It  has   been   customary   in   the   past 

Lost  Horizon   Col.  , .         ,  ,     . 

Maytime  M-G-M  t0  adJust  theatre  reproducing  equipment 

Swing  High,  Swing  Low   ....  .Par.  t0  satisfy  the  ears  of  individual  groups. 

Michael  Strogoff RKO  To  obtain  these  results,  test  sound  tracks 

Midnight  Taxi 20th-Fox  of  various   characteristics   made   by  the 

History  is  Made  at  Night U.  A.  separate    and   many   organizations   were 

Top  of  the  Town   Univ.  used.  Since  the  adjustments  made  with 

Green  Light   War.  a  sound  track  from  one  organization  did 

Releases    of   all   companies   following  not   always  meet  wjth  the   approval   of 

those   listed  above   will   be  recorded   to  oth        th      in  turn  modified  their  char. 
lit  the  standard  Characteristic,  and  the  .    .  .     .  ■,. 

adoption  of  the  Standard  will  result  in  ftenstic    to     obtain     maximum    results 

a  more  uniform  sound  quality  from  all  fl0m  thls  theatre  adjustment,  which  as 

companies  in  all  theatres.  a  consequence,  was  ever  changing. 


"This  practice  created  a  vicious  cycle 
of  theatre  adjustment  and  studio  com- 
pensation adjustment.  The  studio  sound 
recording  departments,  in  an  effort  to 
maintain  a  desirable  overall  output  in 
the  theatres,  have  departed  from  line- 
arity by  reducing  the  modulation  at  low- 
frequencies  to  offset  the  rising  low- 
frequency  characteristic  which  has  been 
present  in  most  reproducing  equipments. 

This  Very,  Very  Efficient 
Picture  Business 

Lifted  from  M,  P.  Daily  is  appended 
item,  evidently  intended  to  be  humorous: 
When  is  bicycling  legal? 
Harry  H.  Buxbaum,  sales  head  of 
the  N.  Y.   20th  Century-Fox,   has 
the  answer. 

With   only   50   prints    of   "On   the 
Avenue"    on    hand    and    80    book- 
ings   this    week    from    practically 
every    important    independent    cir- 
cuit, Buxbaum  solved  the  problem 
by   giving   official  sanction  to  the 
circuits    to    switch    prints    around 
from  one  house  to  another. 
Such    switching    would    involve    some 
perfect  timing  to  make  all  the  programs ; 
but  even  if  it  isn't  accurate,  it's  still  a 
good  story.  Questions:   (1)  what  did  the 
prints  look  like  when  they  finished  these 
runs?  and   (2)   what  kind  of  inspection 
did  they  get  when  they  were  returned  to 
the  exchange,  before  reaching  the  subse- 
quent-runs— immediately  following  ? 


This  deviation  has  been  found  in  some 
cases  to  be  as  great  as  20  db. 

"It  was  finally  realized  by  those  famil- 
iar with,  and  responsible  for,  the  suc- 
cessful projection  of  studio  sound  re- 
cording that  this  situation  was  becoming 
more  and  more  impractical.  It  is  recog- 
nized that,  in  order  to  obtain  the  opti- 
mum result  from  studio  sound  recording, 
each  reproducing  system  should  be  made 
to  possess  a  linear  characteristic  in  its 
own  right,  and  that  the  recognition  and 
application  of  this  policy  by  both 
branches  of  the  industry  will  result  in 
a  uniform  optimum  reproduction  of  re- 
corded sound  from  all  companies  and  in 
all  theatres." 

Speedy  Change  Recommended 

In  concluding  the  report,  the  Council 
recommends  that  all  theatres  equipped 
with  two  way  reproducers  adjust  their 
equipment  to  meet  the  new  Standard 
Electrical  Characteristic  as  soon  as  pos- 
sible, in  order  to  obtain  optimum  sound 
in  the  theatre. 

The  circulation  by  the  Academy  of 
19,000  copies  of  this  bulletin  direct  to 
all  theatres  in  the  United  States  renders 
unnecessary  the  inclusion  herein  of  de- 
tailed specifications  relative  to  this  new 
standard.  In  most  cases,  if  not  in  all, 
the  adjustment  will  be  made  by  ihe 
sound  service  engineer. 
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Letters  to  the  Editor 


Service  Data  Scarce  in 
Canada;  Suggests  Section 

I  am  servicing  RCA  equipment  in  my 
theatre  under  particularly  trying  cir- 
cumstances, since  it  is  practically  im- 
possible in  this  part  of  the  country  to 
get  information  along  certain  lines.  It  is 
certainly  a  hard  proposition  to  keep  up 
with  the  times  here,  as  craft  service  is  so 
limited.  I.  P.  contains  a  lot  of  data,  but 
even  it  has  its  limitations  when  it  comes 
to  questions  of  servicing. 

Would  it  be  possible  to  have  a  page 
set  aside  for  questions  or  for  experiences 
gained  in  the  servicing  field  by  the  sub- 
scribers to  I.  P.? 

W.  Hoy 
Calgary,  Alb.,  Canada 

Because  of  current  negotiations  looking 
toward  unionizing  electrics'  servicemen,  these 
companies  have  clamped  down  hard  on  all 
service  dope,  figuring  that  they  are  not  in- 
terested in  helping  a  craft  which  might  grab 
their  service  work.  Data  formerly  given 
cheerfully  to  I.  P.  is  now  refused.  It  cer- 
tainly would  be  possible  to  have  a  service 
page  in  I.  P.,  if  the  boys  would  keep  it  going 
with  contributions. 

Cathode  Ray  Oscilloscope 
A  Fine  Projection  Tool 

The  standards  of  acceptable  sound  re- 
production in  the  theatre  are  constantly 
being  raised.  Engineers'  and  manufac- 
turers' announcements  of  new  technical 
developments  and  equipment  are  a  con- 
stant reminder  to  the  projectionist  that 
his  is  the  responsibility  for  the  perfect 
presentation  to  the  public  of  all  the 
artistry  and  technical  skill  that  have  gone 
into  the  making  of  a  production.  It  is  to 
be  expected  that  new  test  equipment  and 
methods  of  service  procedure  would  be  a 
natural  result  of  these  improvements. 

The  latest,  and  perhaps  the  most  in- 
teresting and  versatile,  service  instrument 
is  the  cathode  ray  oscilloscope.  While 
most  engineers  agree  that  its  potential 
applications  have  yet  to  be  fully  realized, 
enough  is  known  about  it  to  justify  its 
acceptance  by  projectionists.  Tests  that 
can  be  made  of  a  sound  system  may  be 
classified  under  the  general  headings  of 
Static  and  Dynamic.  Static  tests  are  the 
conventional  voltage,  current  and  resist- 
ance tests  that  we  are  accustomed  to 
making.  In  such  tests  we  are  checking 
fixed  operating  conditions,  and  while  it  is 
necessary  to  check  these  constants,  ex- 
perience has  shown  that  this  is  not 
always  sufficient.  We  have  found  that  it 
is  possible  to  experience  operating  diffi- 
culties with  a  system  in  which  all  static 
conditions  are  correct. 

Development  of  the  oscilloscope  has 
opened  a  new  field  of  testing  procedure 
and  has  greatly  simplified  the  method  of 
locating  the  source  of  these  difficulties 
that  are  not  indicated  by  Static  tests. 
The  projectionist  may  now  observe  with 
this  instrument  the  signal  at  any  point  in 
the  entire  system — from  the  output  of 
the  p.e.c.  to  the  input  of  the  voice  coil. 
This  observation  of  the  signal  is  a  Dyna- 


mic test,  and  in  addition  to  indicating 
incorrect  fixed  operating  conditions,  it 
makes  it  possible  to  trace  the  source  of 
hum,  extraneous  noise  pickup,  and  what 
is  perhaps  most  important,  all  forms  of 
distortion. 

Projectionists  will  quickly  appreciate 
the  utility  of  an  instrument  that  can  be 
used  as  a  visual  output  meter  at  any 
point  in  the  sound  system.  Its  use  during 
an  emergency  will  quickly  isolate  a  de- 
fective part  or  unit  of  the  system  and 
will  leave  more  time  for  the  repair  or 
replacement  of  the  part  at  fault.  Ex- 
perience has  shown  that  it  usually  takes 
far  more  time  to  locate  trouble  than  is 
needed  to  make  a  repair.  The  method  of 
proceedure  at  such  a  time  will  be  largely 
governed  by  existing  conditions  and  the 
familiarity  of  the  projectionist  with  the 
test  equipment  at  his  disposal. 

It  is  not  to  be  assumed  that  the  oscil- 
loscope will  replace  conventional  test 
equipment  in  the  projection  room.  It  is, 


however,  a  valuable  addition  to  this 
equipment  and  will  undoubtedly  find 
wide  acceptance  where  the  highest  qual- 
ity of  sound  is  consistently  maintained. 
The  new  low-cost  RCA-913  Cathode  Ray 
Tube  with  its  correspondingly  lower 
priced  associated  equipment  should  do 
much  to  popularize  this  equipment 
among  projectionists.  This  equipment 
will  not  find  much  acceptance  and  is  not 
intended  for  men  who  do  not  understand 
the  basic  theory  of  electricity.  However, 
those  who  have  made  the  effort  to  study 
the  elementary  principles  of  their  work 
will  find  much  of  interest  and  value  in 
the  Cathode  Ray  Oscillograph,  and  it 
will  serve  to  clarify  much  of  the  theory 
that  has  been  so  difficult  to  visualize. 

It  would  be  impossible  in  such  a  brief 
discussion  to  mention  all  of  the  uses  of 
which  this  instrument  is  capable.  They 
merely  represent  the  experiences  of  the 
author,  who  has  used  a  Clough-Brengle 
Model  CRA  oscilloscope  for  about  a 
year  for  both  routine  and  emergency 
testing. 

G.  Carleton  Hunt 
Miami  Beach,  Florida 


WIDEN  I.  A.  THEATRE  FIELD  UNION  DRIVE  TO 
INCLUDE  ALL  UNORGANIZED  WORKERS 


NEW  angles  to  the  powerful  I.  A. 
organizing  thrust  in  the  motion  pic- 
ture industry  developed  during  the  month 
when  it  became  apparent  that  full  use 
would  be  made  of  I.  A.'s  jurisdictional 
claim  to  every  classification  of  worker, 
except  managers,  in  the  business.  Ex- 
change workers  are  already  in  the  I.  A. 
bag,  and  their  direct  charters  will  vanish 
like  the  snow  in  the  Spring.  Next  in  line 
for  organizing  are  theatre  service 
workers  — •  ushers,  doormen,  cashiers, 
cleaners,  etc.  —  with  no  strong  opposi- 
tion in  sight. 

I.  A.  consolidated  its  exchange  organ- 
izing position  meanwhile.  The  drive  that 
started  in  Boston  has  now  spread 
throughout  the  country  and  likely  will 
be  completed  within  60  days.  Unioniza- 
tion has  meant  wage  increases  of  from 
$5  to  $11  for  this  type  of  labor.  Typical 
demands  are  those  of  Boston  and  Cleve- 
land exchange  workers:  the  latter  wants 
$24.50  for  head  inspectors  and  $22.50 
for  inspectors  (a  $7  increase)  vacations 
with  pay,  a  40-hour  week,  time  and  one- 
half  for  overtime,  and  a  closed  shop. 
Boston  shippers  now  receiving  $27  have 
been  offered  $37.50,  and  a  closed  shop 
is  assured. 

Even  exchange  bookers  and  salesmen 
are  interested  in  organizing,  but  the 
commission  status  of  the  latter  makes 
their  participation  doubtful.  When,  as 
and  if  I.  A.  cleans  up  everything  it  is 
now  grabbing  for,  it  will  be  strictly  a 
vertical  union,  A.  F.  of  L.  sentiment  to 
the  contrary.  In  the  path  of  this  I.  A. 
cleanup  are  several  crafts  over  whose 
jurisdictional  claims  I.  A.  appears  cer- 
tain to  ride  roughshod.  The  only  jurisdic- 
tion I.  A.  is  recognizing  now  is  that  of 
I.  A.,  according  to  present  tactics.  When 
the  battle  is  over  the  only  union  in  the 
picture    business    worth   thinking    about 


apparently  will  be  I.  A.,  the  others  seem- 
ingly being  destined  to  assume  the  roles 
of  mere  hangers-on.  Studio  Utility.  Em- 
ployees Union,  Local  724,  on  the  Coast 
has  already  filed  a  complaint  against 
I.  A.  with  the  National  Labor  Relations 
Board,  charging  that  I.  A.  is  "raiding" 
its  membership. 

Reported  C.  I.  0.  organizing  activities 
in  Hollywood  are  taken  seriously  by 
practically  nobody,  the  futility  of  trying 
to  buck  I.  A.  being  apparent.  The  Empire 
Projectionist  Union  of  Hollywood  is  re- 
ported to  have  affiliated  with  the  C.  I.  O. 


A  10  per  cent  increase  in  wages  for 
the  approximately  20,000  members  of 
four  internationals  —  I.  A.,  the  Team- 
sters, the  Carpenters,  and  I.  B.  E.  W.  — 
was  the  outcome  of  the  recent  New  York 
conferences  between  Labor  and  the  pro- 
ducers on  the  five-year  Studio  Basic 
Pact.  This  increase  of  $3,000,000  an- 
nually to  studio  payrolls  does  not  apply 
tc  the  Musicians,  who  will  negotiate  a 
separate  pact.  George  E.  Browne,  I.  A. 
head,  announced  that  he  would  support 
the  request  of  the  Screen  Actors  Guild 
and  14  other  Coast  labor  groups  for  ad- 
mission to  the  Basic  Pact,  in  conform- 
ance with  a  resolution  adopted  at  the 
last  A.  F.  of  L.  convention. 


Exhibitor  leaders,  in  noting  Supreme 
Court  approval  of  the  Wagner  Labor 
Act,  expressed  concern  that  various 
states  might  enact  similar  legislation  and 
thus  place  the  smaller  theatres  within 
reach  of  union  organizing  drives.  At  pres- 
ent these  theatres  do  not  come  under  the 
Wagner  Act. 

The  De  Luxe  and  the  Consolidated 
film  laboratory  plants  in  the  East  have 
signed  a  closed-shop  agreement  with  I.  A. 
Local  669  of  New  York. 
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The  largest  and  most  comprehensive  volume  in  the  long  series  of  Film  Daily 
Year  Books  is  now  being  distributed  to  paid  subscribers  of  The  Film  Daily. 
The  1937  book,  19th  edition,  contains  nearly  1,300  pages  of  valuable  reference 
material.  Among  the  many  items  of  interest  are  included:  PICTURES — 16,170 
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department  heads  and  boards  of  directors  of  important  film  companies;  another 
section  with  the  addresses  and  manpower  affiliated  with  studios  and  production 
organizations;  Officers  and  directors  of  clubs,  guilds  and  organizations  associated 
with  the  motion  picture  industry.  PERSONALITIES— The  1935  and  1936  work 
of  3,124  players,  218  producers,  associate  producers  and  supervisors;  281  directors; 
809  authors;  635  screenplay  writers;  181  cameramen;  196  film  editors;  152  music 
composers  and  supervisors;  and  27  dance  directors.  LISTS — A  complete  equipment 
Buying  Guide;  feature  producers,  short  subject  producers,  cartoon  producers, 
industrial  producers,  newsreels,  theater  supply  dealers,  laboratories,  color  processes, 
trailers,  insurance  brokers,  projection  rooms,  agents  and  managers,  play  and 
story  brokers  exchanges  (including  names  of  managers  and  product  handled). 
THEATERS — Complete  list  of  theaters  in  the  United  States  and  Canada  arranged 
by  states  and  provinces;  separate  list  of  circuits  with  four  or  more  theaters. 
FINANCIAL — Summaries  of  all  motion  picture  companies  whose  stocks  are  listed 
on  financial  markets.  FOREIGN — Exporters  and  importers;  outlook  for  1937; 
international  survey  of  film  markets.  EXPLOITATION — Complete  manual  of 
tested  exploitation  stunts;  showman's  calendar.  AGENTS'  TELEPHONES  of 
players,  directors  and  writers.  LEGAL — Court  decisions  of  1936  compiled  and 
digested  by  Herbert  T.  Silverberg.  BIRTHDAYS  AND  BIRTHPLACES  of 
important   film   folk,   and   1,001   other   items  of   interest. 
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News  of  the  Month 


Brief  mention  of  men  and  events  associated  with  the  motion  picture  in- 
dustry of  particular  interest  to  projectionists  is  published  here. 


THE  recent  M.  P.  T.  0.  A.  convention 
at  Miami,  three  grounds  of  com- 
plaint against  the  "radio  menace"  to 
theatres  were  brought  out  as  follows: 

1.  That  free  professional  entertainment 
brought  into  the  home  by  radio  is  direct 
competition  with  the  theatre,  more  so 
when  the  same  talent  is  used  in  both 
radio  and  screen  entertainment; 

2.  That  constant  use  of  a  screen  star 
in  radio  broadcasts  damages  their  box- 
office  value,  destroys  their  prestige  by 
familiarity  and  by  inadequate  staging; 
and 

3.  That  excerpts  from  current  pictures 
and  condensed  versions  of  a  photoplay 
given  over  the  air  destroys  interest  in 
the  picture  when  it  plays  at  the  local 
theatre. 

The  M.  P.  T.  O.  A.  will  welcome  ideas 
and  suggestions  on  the  radio  problem, 
will  undertake  to  examine  the  practical 
matter  of  what  should  be  done,  how  it 
can  be  done  and  what  sort  of  regulation 
or  control  would  reduce  the  damage  to 
stars  and  theatres  to  a  minimum. 

Dismiss  Sherman  Indictment 

Indictment  charging  Harry  Sherman 
with  misappropriation  of  funds  from 
Local  306,  of  which  he  is  former  presi- 
dent, has  been  dismissed  in  General  Ses- 
sions Court  of  N.  Y.  City.  Charges  were 
pressed  by  so-called  opposition  faction 
in  Union  described  by  Sherman  as  hav- 
ing been  inspired  by  Sam  Kaplan,  his 
predecessor  as  306  head. 

Metro's   Television   Release 

Metro  will  release  soon  a  two-reel 
short  detailing  the  advances  made  in 
television  to  date,  marking  the  first  of- 
ficial attention  paid  this  baby  art  by 
picture  industry.  Short  will  be  accorded 
"impartial  treatment"  by  Metro,  and 
while  attention  will  be  given  obstacles 
ahead  of  commercial  television,  no  at- 
tempt will  be  made  to  belittle  or  be- 
grudge accomplishment  in  art  so  far. 

Emile  Pathe,  Pioneer  Film 
Worker,  Dies  in  Paris 

Emile  Pathe,  pioneer  motion  picture 
worker,  died  in  Paris,  France,  on  April 
6.  Pathe  and  his  brother,  Charles,  started 
French  production  in  1896  when  they 
organized  Pathe  Freres  and  issued  films 
with  the  well-known  crowing  rooster 
trade  mark.  An  American  branch  was 
established  in  1904.  Four  years  later  the 
company,  with  Emile  and  Charles  in  con- 
trol, opened  a  studio  in  Jersey  City.  In 
1914  the  company  produced  "The  Perils 
of  Pauline,"  with  Pearl  White  in  the 
leading  role.  Five  years  previous  the  com- 
pany had  shown  the  first  news  film. 

The  brothers  started  with  two  Kinet- 
oscopes,     an    Edison     invention.     Their 


venture  grew  to  proportions  that  in- 
cluded completely  equipped  coast  studios 
and  an  imposing  list  ot  star  names.  In 
the  latter  part  of  1930  they  disposed  of 
their  American  company  and  properties 
to  a  group  of  New  York  bankers.  The 
present  company  here  is  now  engaged  in 
the  printing  and  developing  of  negatives, 
the  producing  and  distributing  business 
having  been  sold  to  RKO. 

Television  'School'  Kayoed 

Mail-order  school  holding  forth  hopes 
of  highly-paid  jobs  in  television  has  run 
afoul  of  the  Federal  Trade  Commission. 
Declaring  representations  are  exagger- 
ated, misleading  and  untrue,  Commish 
issued  complaint  charging  unfair  com- 
petition against  American  Television  In- 
stitute, Inc.  of  Chicago.  Firm  which  ad- 
vertises that  big  openings  are  available 
in  picture  broadcasting,  claims  to  own  a 
huge  laboratory  and  operate  several  tele- 
vision stations,  also  promises  to  place 
postage-stamp  graduates  in  handsome 
spots  in  the  industry. 

Commish  says  it's  all  imaginary,  ex- 
cept that  promoters  are  engineers  for 
certain  unidentified  broadcasting  stations 
in  the  West. 

Eastman  Hikes  Wages  20% 

A  wage  increase  approximating  20  per 
cent  has  been  granted  by  Eastman 
Kodak  Co.  coincidentally  with  the  pay- 
ment of  $2,122,555  to  employees  through 
the  company's  25th  annual  wage  divi- 
dend. The  increase  in  wages,  effective  in 
the   Rochester    plant,   will   increase    the 


payroll  by  an  amount  estimated  to  ex- 
ceed $1,500,000.  The  purpose  of  the 
wage  increase,  says  the  company,  is  to 
raise  weekly  earnings  on  the  average  to 
approximately  those  prevailing  under  the 
48-hour  week  formerly  worked.  The  fac- 
tories are  now  on  a  40-hour  schedule. 
The  number  of  employees  eligible  for 
the  wage  dividend  is  23,987. 

H.  M.  Warner  on  Television 

Harry  M.  Warner,  head  of  Warner 
Brothers,  on  his  return  from  a  recent 
European  trip,  said  that  the  motion  pic- 
ture industry  will  control  television  when 
it  is  a  "commercial  reality".  He  didn't 
say  how  this  was  to  be  accomplished.  He 
did  say,  however,  that  the  much-adver- 
tised English  television  was  no  better 
than  he  had  seen  in  America. 


Blank    &    Stoller 

Whitford    Drake,    new    president    of 

Erpi,    with    which    company    he    has 

been    associated    since    its    formation 

in   1927 
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Acquisition  of  control  of  Transameri- 
can  Broadcasting  and  Television  Co., 
newly  formed  corporation,  by  Warner 
Bros.,  which  has  65  per  cent  voting  stock 
interest,  was  made  known  through  a  re- 
port filed  with  the  Securities  and  Ex- 
change Commission.  According  to  the 
report,  the  new  firm  will  engage  pri- 
marily in  the  business  of  representing 
radio  broadcasting  stations  as  advertis- 
ing agents  and  in  preparing  programs 
for  advertising  agents,  placing  them  with 
broadcasting  stations.  The  company  is 
expected  to  eventually  operate  radio  sta- 
tions. 

Conn.  2-Men  Bill  Killed 

Two-men  shift  bills  have  again  been 
killed  in  the  Connecticut  State  Legisla- 
ture. Judiciary  Committee  reported  the 
bills  unfavorably  after  a  second  hearing, 
and  the  lower  house  accepted  the  re- 
port. Exhibitors  cited  the  new  2000-foot 
reel  standard  in  opposition  to  bills — in 
case  those  projectionists  who  yelled  long 
and  loudly  for  such  reels  are  interested. 

Resume  RCA  Television  Tests 

Field  tests  of  RCA  experimental  tele- 
vision with  the  new  441-line  definition 
have  been  resumed  from  Empire  State 
Building,  in  N.  Y.  C,  by  the  National 
Broadcasting  Company  on  the  largest 
scale  ever  undertaken  in  the  United 
States.  The  tests  will  continue  through- 
out the  spring  and  summer  months. 

Film  Exec.,  Star  Salaries 

Louis  B.  Mayer,  Irving  Thalberg,  de- 
ceased, and  J.  Robert  Rubin  as  co-part- 
ners in  Louis  B.  Mayer  Pictures,  split  a 
$1,220,242  bonus  of  Loew's  Inc.,  during 
the  corporate  fiscal  year  ending  in  1936, 
according  to  a  S.E.C.  report  made  public 
recently. 

Other  film  salaries  disclosed  included: 


April  1937 


INTERNATIONAL     PROJECTIONIST 


27 


Nicholas  M.  Schenck,  Loew's  presi- 
dent, $312,785;  Kay  Francis,  $227,- 
500;  David  Bernstein,  Loew's  vice-presi- 
dent, $213,  857;  Arthur  M.  Loew,  $205,- 
544;  Joe  E.  Brown,  $201,562;  Leslie 
Howard,  $185,000;  and  three  from  Uni- 
versal Pictures — Irene  Dunne,  $102,777; 
James  Whale,  $105,000;  and  Gregory 
Lacava,  $102,500. 

Columbia  Pictures  reported  these  sal- 
aries: Harry  Cohn,  director- president, 
$182,040,  including  expense  allowances; 
Frank  Capra,  director,  $208,000;  Ronald 
Colman,  actor,  $162,500. 

N.  J.  Theatre  Divorce  Bill 

Latest  legislature  to  receive  a  theatre 
divorcement  bill  is  New  Jersey,  where  a 
measure  has  been  introduced  in  the  As- 
sembly. Similar  bills,  requiring  pro- 
ducers to  drop  their  exhibition  interests, 
are  pending  in  a  number  of  states  else- 
where in  the  country  and  North  Dakota 
has  a  new  statute  to  this  effect,  constitu- 
tionality of  which  will  be  tested  by  Par. 

Film  Explosion  Death  Toll 

The  explosion  of  a  film  during  a  show- 
ing at  a  school  in  Killingi,  Estonia, 
where  100  children  had  assembled,  caused 
five  deaths  on  April  20.  The  projector 
was  placed  in  a  doorway,  so  many  chil- 
dren rushed  into  the  fire.  Others  leaped 
through  windows  into  the  street. 

Seventy  children  were  taken  to  hospi- 
tals. Fifty  were  badly  injured.  The  con- 
dition of  ten  is  critical. 

Woman  Heads  Exchange  Union 

The  A.  F.  of  L.  exchange  workers 
union  in  New  Haven,  Conn.,  has  elected 
as  president  Katherine  B.  Fitzgerald,  first 
woman  so  designated.  Unit  was  organ- 
ized with  I.  A.  assistance. 


Standard  Framing  Project 

by  Academy  Committee 

The  Academy  of  M.  P.  Arts  &  Sciences 
has  announced  the  appointment  of  a 
Committee  to  set  up  standard  methods 
for  framing  in  photography  and  projec- 
tion under  the  Chairmanship  of  Grover 
Laube  and  consisting  of  John  Aalberg, 
Sydney  Burton,  Frank  Cahill,  Wallace 
Castle,  Merle  Chamberlain,  Byron  Has- 
kin,  Ray  June,  Arthur  Miller,  Virgil 
Miller,  Thomas  Moulton,  Emil  Oster, 
Harry  Rubin,  William  Rudolph,  Homer 
G.  Tasker  and  Gordon  S.  Mitchell, 
manager  of  the  Research  Council.  This 
project  will  help  to  improve  the  quality 
of  pictures  in  the  theatre  by  eliminating 
the  possibilities  for  cutting  off  heads  and 
feet  on  the  screen. 


Value  of  Research  Bureau 
Cited  by  I.  B.  E.  W. 

Appended  is  an  excerpt  from  official 
release  by  I.  B.  E.  W.  relating  to  worth 
of  Research  Bureau  established  by  Inter- 
national Office.  I.  P.  has  long  advocated 
setting  up  of  similar  bureau  by  projec- 
tionist groups.  Statement,  which  is  self- 
explanatory,  follows: 

1.  This  information   places  the  I.  O. 
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For  all  projectors  and  sound   equipments 

All  take-ups  wind  film  on  2,  4  or  5  inch  hub  reels. 

The  Clayton  Rewinder 

For  perfect  rewinding  on  2000-foot  reels. 

CLAYTON    PRODUCTS    CO. 

31-45  Tibbett  Avenue  New  York,  N.  Y. 


in  most  favorable  position  of  any  inter- 
national office  of  any  labor  union. 

2.  Enables  I.  0.  to  prepare  briefs  to 
appear  in  cases  before  private  employers 
and  government  departments. 

3.  Enables  I.  O.  to  know  instantly 
wages,  hours,  working  conditions,  and 
employment  status  of  members. 

4.  Enables  I.  0.  to  watch  trend  of 
electrical  work  from  one  field  to  another. 

5.  Makes  permanent  economic  record 
ever  many  years  for  the  entire  union. 

(But  before  these  great  gains  can  be 
made,  records  must  be  kept;  this  de- 
pends on  the  faithfulness  of  union  offi- 
cials and  the  cooperation  of  individual 
members.) 

How  Local  Unions  Profit 

1.  The  research  record  places  im- 
portant matters  of  hours  and  wages  on 
an  orderly  bookkeeping  basis,  as  are 
financial  accounts. 

2.  Enables  union  to  affirm  or  deny 
statements  of  contractors  and  other  em- 
ployers in  wage  negotiations. 

3.  Acts  as  corrective  on  employer's 
figures  in  estimating  jobs. 

4.  Serves  as  basis  for  just  distribution 
of  jobs  among  members  during  scarcity 
of  work. 

5.  Enables  unions  to  negotiate  wage 
increases  on  intelligent  basis. 

6.  Enables  unions  to  keep  pay  roll  rec- 
ords for  social  security  purposes. 

7.  Enables  unions  to  know  instantly 
trend  of  work  in  each  classification. 


SUPPLY  FIELD  NOTES 


Plans  for  an  "equipment  exposition" 
to  be  held  in  connection  with  future 
M.P.T.O.A.  conventions  are  already  in 
work.  The  proposal,  first  broached  at  the 
exhibitor  organization's  recent  Miami 
convention,  was  receiving  strong  support 
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fiom  equipment  manufacturers  and  sup- 
ply dealers  and  interest  in  it  at  this  point 
is  sufficient  to  warrant  continued  plan- 
ning. The  equipment  exposition  would  be 
held  during  several  days  either  preced- 
ing or  immediately  following  the  annual 
convention  to  avoid  conflicting  with  con- 
vention programs. 

NEW  JENSEN  18"  SPEAKER 

The  new  Jensen  18"  mogul  speaker, 
manufactured  by  the  Jensen  Radio  Man- 
ufacturing Co.,  Chicago,  is  finding  favor 
in  the  field.  The  new  speaker  has  a  newly 
designed  voice  coil  centering  device  and 
dirt  proof  protection.  Frequency  re- 
sponse, different  models,  from  40  to 
10,000  cycles.  The  power-handing  capa- 
city is  30-watts  continuous.  Voice  coil 
impedance  8  ohms  at  400  cycles.  It  is 
built  with  a  heavy-duty  5Z3  rectifier  and 
tube. 

NATIONAL  CARBON  SAN  FRAN. 
NEW  OFFICE  QUARTERS 

The  San  Francisco  district  office  of  the 
Carbon  Sales  Division  of  National  Car- 
bon Co.,  formerly  located  at  599  Eighth 
St.,  has  moved  into  newly  established 
quarters  in  Room  524  Adam  Grant  Build- 
ing, 114  Sansome  Street. 

The  following  products  manufactured 
by  National  Carbon  are  handled  by  this 
division  of  the  company :  carbon  brushes, 
welding  carbon  products,  chemical  car- 
bon products,  carbon  and  graphite  spe- 
cialties, graphite  powders,  lighting  car- 
bons, carbon  arc  lamps. 

This  office  is  under  the  direction  of 
E.  C.  Friday,  district  manager. 

PUSH-PULL  RECORDING  AND 
REPRODUCING  SYSTEMS 

(Continued  from  page  20) 

separate  tracks,  more  space  separates  the 
changes  in  exposure.  This  permits 
sharper  definition  of  the  tracks.  There 
are  certain  forms  of  inherent  distortion 
that  are  entirely  eliminated  with  this 
type  of  recording,  due  to  the  fact  that 
the  tracks  are  mixed  180  degrees  out  of 
phase  with  one  another,  thus  cancelling 
out  the  distortion. 

Other  Push-Pull   Tracks 

Recently,  other  types  of  push-pull 
sound  tracks  have  been  found  to  be  prac- 
tical. These  do  not  involve  the  separa- 
tion of  halves  of  each  wave  into  two 
tracks,  but  in  one  case  involve  the  re- 
cording of  the  high  frequencies  on  one 
track  which  is  somewhat  narrower  than 
the  other  one  on  which  all  of  the  low 
frequencies  are  recorded.  This  permits 
the  lower  frequencies  to  be  better  re- 
corded and  reproduced  with  rela- 
tion to  the  high  frequencies.  In 
this  case  the  tracks  are  mixed  in  phase 
with  one  another.  It  is  conceivable  that 
several  types  of  double-track  recording 
could  be  made  as  long  as  both  tracks 
do  not  occupy  more  space  on  the  film 
than  does  the  present  standard  track. 

Both  the  necessity  for  especially  modi- 


WHAT  AN  ANASTIGMATIC  LENS 
MEANS  TO  YOUR  HOUSE 

An  anastigmatic  lens  is  essential  to  present-day 
motion  picture  projection.  The  B  &  L  Super  Cine- 
phor  is  a  true  anastigmatic  lens  designed  to  give 
superior  covering  power,  critical  definition,  greater 
brilliance,  and  last  but  not  least,  color  correction. 

This  lens  will  project  on  to  the  screen  all  of  the 
image  quality  that  the  photographer  and  technician 
have  provided  in  the  film — and  it  only  requires  one 
more  patron  a  day  to  pay  for  a  Super  Cinephor  in 
a  year. 

Write  for  details  on  B  &  L  Super  Cinephor  Lenses, 
Condensers  and  Reflectors.  Bausch  &  Lomb  Optical 
Co.,  616  St  Paul  St.,  Rochester,  N.  Y. 
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fied  soundheads  and  the  complication 
and  cost  of  distributing  two  types  of  re- 
lease prints  has  held  back  the  general 
introduction  of  push-pull  recording  for 
release  prints,  despite  the  fact  that 
push-pull  recordings  permit  the  finest 
quality  sound  yet  achieved.  Several  of 
the  large  Hollywood  producers  are  mak- 
ing all  of  their  original  negatives  with 
push-pull,  and  then  in  the  final  re-record- 
ing stage,  when  the  recordist  has  ample 
time  for  proper  adjustments,  converting 
it  to  standard  track.  This  is  decidedly 
a  compromise,  however.  A  few  de  luxe 
pictures  have  been  released  to  two  or 
three    "two-a-day"    theatres    with    push- 


pull  recording,  and  the  results  have 
more  than  justified  the  trouble. 
General  Print  Circulation  Remote 
Both  RCA  and  ERPI  can  furnish 
soundheads  with  their  new  equipments 
which  will  reproduce  push-pull  record- 
ing. All  new  ERPI  Mirrophonic  instal- 
lations of  the  heavy-duty,  TA7400  sound- 
head are  equipped  for  push-pull  repro- 
duction. RCA  Rotary  Stabilizer  sound- 
heads of  the  latest  design  are  available 
either  way.  One  large  circuit1  is  equip- 
ping every  one  of  its  theatres  throughout 
the  country  for  both  standard  and  push- 
pull  reproduction.  This  circuit  could 
arrange    with    its    affiliated    producer    to 
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release  prints  with  the  push-pull  track 
to  its  theatres,  despite  the  added  cost 
and  complication,  to  take  advantage  of 
the  better  sound  quality.  This  may  be 
the  wedge  by  which  many  progressive 
theatres  will  make  use  of  such  prints. 
While  push-pull  versus  standard  re- 
cording is  a  refinement,  the  improvement 
in  the  reproduced  sound  cannot  be 
denied,  and  now  when  we  are  striving 


for  perfection  more  than  ever,  and  the 
public  is  demanding  it,  all  progressive 
projectionists  should  prepare  for  this 
new  type  of  recording. 


Reference  is  to  Loew's  Theatres,  Inc.  Idea  of 
special  push-pull  prints  for  this  circuit,  even  with 
its  M-G-M  studio  affiliations,  appears  impracticable, 
because  circulation  of  such  prints,  after  Loew 
showing,  would  be  very  narrow.  Push-pull  re- 
producing equipments  may  become  so  common 
within  a  year  as  to  justify  release  of  such  prints. 
—Ed. 


THE  PROJECTION  OF  BERTHON-SIEMENS  COLOR  FILM 

(Continued  from  page  18) 


example,  evening  scenes  appear  too  red 
compared  with  noon  exposures.  In  gen- 
eral, the  eye  adapts  itself  to  the  pre- 
dominating mood  of  the  picture,  so  that 
in  a  change  of  scenery  the  next  image  at 
first  shows  a  mood  corresponding  to  the 
complementary  color  of  the  preceding 
image. 

These  difficulties  can  be  avoided  if, 
in  changing  an  image,  the  mood  of  the 
following  image  is  adapted  to  that  of 
the  preceding  image.  In  an  optical  print 
from  the  lenticular   film,  the  light-rays 


belonging  to  the  red,  green,  and  blue 
component  images  can  be  controlled 
separately.  By  introduction  of  dia- 
phragms in  the  printing  optics,  the  mood 
of  a  picture  can  be  changed  at  will. 

In  practice  color  control  is  effected 
in  the  following  manner:  At  first, 
an  uncontrolled  copy  is  made,  which 
is  projected  through  an  objective 
having  controllable  apertures  in  the 
red,  green,  and  blue  zones.  In  order 
to  facilitate  fine  color  tone  changes, 
a  controller  is  used  which  influences 


the  objective  diaphragms  by  movement 
of  a  single  control  member  in  the  control 
triangle  which  is  coupled  to  the  dia- 
phragm. The  transmission  of  the  move- 
ments of  the  control  member  on  the  filter 
zone  diaphragms  takes  place  electrically. 
The  connection  of  the  open  filter  areas 
to  the  positions  of  the  control  member 
in  the  control  triangle  is  so  arranged 
that  changes  of  the  white  point  of  the 
projection  correspond  to  the  movement 
of  the  control  member  in  the  control 
triangle.  If  the  control  member  is  ad- 
justed for  the  white  point  of  the  control 
triangle,  the  projected  image  reproduces 
a  mood  as  it  actually  was  at  the  time  of 
the  exposure.  If  one  describes  a  circle 
about  the  white  point  with  the  control 


208  Pages 

Price : 

$1.75 

We  Pay  Postage 


You  NEED  this  book.' 


HERE  is  the  real  "low-down"  on  amplifier  circuits.  This  book 
replaces  the  hit-or-miss  method  of  learning  by  slow  "exper- 
ience" with  specific,  step-by-step  analysis  of  all  types  of  sound 
picture  circuits.  The  following  unsolicited  testimonial  reflects  the 
opinion  of  hundreds  of  practical  projectionists: 

"Its  scope  surpasses  expectations.  The  method  of  presenta- 
tion is  simple,  and  all  technical  terms  are  explained.  For  the 
practical  projectionist  this  book  has  no  superior,  if  any  equal. 
We  recommend  it  to  every  member  of  the  craft  as  a  marvel- 
ous aid  to  a  complete  understanding  of  amplifier  circuits." 

FRANK  DUDIAK 

Local  Union  239,  Fairmont,  W.  Va. 

Printed  on  fine  book  paper  in  large  readable  type  within  a  fab- 
rakoid  binding,  this  book  is  priced  extremely  low.  Illustrations 
are  printed  separate  from  the  text,  insuring  constant  ready  refer- 
ence at  any  point.  The  second  edition  is  rapidly  being  depleted.  Get 
your  copy  now  by  using  the  coupon  below. 


See  Your  Local  Union  Secretary  for  Special  how-Price  Bulk  Offer 


J 


INTERNATIONAL    PROJECTIONIST 

580  Fifth  Avenue,  New  York,  N.  Y. 

Gentlemen:    Enclosed  find  $1.75   for  which  please   send   to   me   a   copy   of 

SOUND  PICTURE  CIRCUITS,  postage  prepaid. 


Name 


Address 


April  1937 


INTERNATIONAL    PROJECTIONIST 


31 


member,  the  color  tone  runs  through  the 
entire  color  circle  around  the  white. 

Uniform  Release  Prints  Assured 

A  trained  judge  of  color  quality  de- 
cides the  necessary  correction  for  the 
individual  images  with  the  aid  of  the 
control  triangle.  In  order  to  judge  the 
effect  of  the  correction  of  the  individual 
scenes  during  the  run  of  a  film,  a  per- 
forated strip  is  made  which  automatically 
controls  the  diaphragms  of  the  projector 
objective  (on  a  contact  aparatus).  The 
start  of  the  adjustments  of  the  dia- 
phragms is  effected  by  a  film  contact. 
After  the  necessary  fine  adjustments,  fur- 
ther prints  are  made  by  control  of  the 
printer  diaphragms  by  means  of  this 
controlling  strip.  The  theatre  prints  are 
then  uniform  in  the  color  tone  assigned 
to  them  by  the  color-quality  judge  on 
the  control  projector,  without  the  use 
of  any  control  arrangement  upon  the 
theatre  projectors. 

NEW  FIELDS  FOR  PROJECTION 
EQUIPMENT,  EMPLOYMENT 

{Continued  from  page  17) 

to  the  projectionists'  union.  A  modern 
sound  outfit  is  a  pretty  heavy  invest- 
ment, and  the  interest  thereon  is  a  big 
factor.  As  the  theatre  must  be  idle  a 
large  part  of  the  time,  rental  charges, 
if  the  objective  is  to  realize  a  profit  must 
be  adequate  to  cover.  Prices  range  as 
low  as  $1  a  reel  projected  to  $25  per 
show  regardless  of  length. 

Undoubtedly,  buildings  where  picture 
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projection  facilities  are  available  would 
find  it  profitable  to  employ  a  live  wire 
salesman  to  exploit  the  theatre  and  to 
spend  his  labors  selling  its  time.  He 
would  find  it  profitable  to  use  direct 
mail,  circularizing  local  commercial  pic- 
ture producers,  exchanges,  large  cor- 
porations, advertising  agencies,  tenants 
and  associations.  In  addition,  solicitation 
of  the  groups  of  prospects  listed  above  in 
person  would  probably  produce  a  sur- 
prisingly large  volume  of  business  once 
the  facilities  became  widely  known. 


Without  such  effort  it  is  doubtful 
whether  many  buildings — even  the  big- 
gest—could depend  on  sufficient  revenue 
just  drifting  in.  The  use  of  sound  pic- 
tures is  becoming  more  general  in  busi- 
ness every  year.  It  is  manifest  that  with 
a  restoration  of  normal  times,  pictures 
will  be  used  even  more  widely. 

The  cost  of  renting  a  regular  theatre 
for  a  business  picture  show  is  nearly 
always  prohibitive.  Hence,  with  the 
wider  use  of  the  screen  the  demand  for 
office  building  projection  rooms  will  cer- 
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tainly  force  owners  of  all  new,  large 
structures  to  fall  in  line  and  get  ready. 

Most  of  the  leading  hotels  in  the  larger 
cities  have  found  it  advisable  to  purchase 
or  rent  sound  picture  projection  outfits 
which  are  utilized  in  ball  rooms  for  con- 
ventions or  entertainments.  But  the 
ordinances  and  codes  governing  the  use 
of  hotel  electrical  facilities  have  nullified 
to  a  great  extent  the  full  advantages  of 
having  such  a  service  available. 

It  also  is  true  (and  I  speak  from  per- 
sonal experience)  that  the  quality  of 
projection  ordinarily  rendered  by  the 
hotels  is  inferior.  The  office  building 
auditorium,  with  a  permanent  picture 
projection  installation  can  insure  a  much 
better  show. 

Large  Units  Unnecessary 

After  all,  sound  projection  is  being 
greatly  simplified  each  year,  and  outfits 
suitable  for  office  building  use  are  being 
made  to  sell  at  a  lower  cost.  As  audi- 
ences commonly  found  in  office  building 
projection  rooms  are  seldom  large — from 
20  to  300  persons — the  largest  units 
made  for  theatrical  use  are  not  needed. 

Experiments  with  skyscraper  projec- 
tion facilities  give  little  by  which  to 
judge  the  wisdom  of  including  them  in 
plans.  The  fact  remains  that  pictures  are 
going  to  be  used  increasingly  for  a  wide 
variety  of  purposes  in  propaganda  and 
in  business,  and  the  structure  with  an 
adequate  setup  will  have  much  in  its 
favor. 


Ed's.  Note:  The  foregoing  contribu- 
tion, while  interesting,  does  not  take 
into  account  other  aspects  of  the 
constantly-widening  field  for  projection- 
ist equipment,  which  means  new  oppor- 
tunities   for    projectionist    employment. 
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Motion  picture  shows  aboard  ships  is  an 
old  story,  of  course;  but  even  now  sev- 
eral of  the  larger  railroads  are  seriously 
considering  offering  picture  shows  on 
their  long-run  trains. 

School  Field  Tremendous 

The  field  of  industrial  motion  pictures, 
too,  is  but  in  its  infancy ;  while  the  possi- 
bilities of  motion  pictures  in  education  are 
unbounded.  For  example,  it  is  not  gener- 
ally known  that  the  Motion  Picture  Bur- 
eau of  the  Y.M.C.A.  is  the  largest  single 
distributor  of  non-theatrical  films  in  the 
world.  In  the  first  three  months  of  1937 
it  distributed  more  than  23,000  films. 

Twenty  state  universities  now  have 
extension  divisions  which  dabble  in  the 
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distribution  of  motion  picture  films 
touching  on  almost  every  conceivable 
topic.  Several  correspondence  schools  are 
now  experimenting  with  courses  supple- 
mented by  films.  Every  first-class  school 
in  New  York  City  is  now  equipped  with 
motion  picture  projection  equipment, 
many  of  the  auditoria  seating  1000. 
Orders  for  projection  equipment  in  199 
schools  were  placed  recently.  It  is  esti- 
mated that  there  are  now  more  than 
25,000  clubs  in  the  United  States  having 
complete  sound  projection  installations. 
The  Y.M.C.A.  now  ships  weekly  by 
Railway  Express  about  12,000  pounds  of 
education  films  to  churches,  clubs, 
schools  and  other  community  groups. 
This  organization  estimates  that  there 
are  now  between  70,000  and  80,000  non- 
theatrical  projection  machines  in  the 
United  States.   Many  of  these  accounts 


book  their  films  over  a  year  in  advance. 
It  is  obvious,  therefore,  that  the  pro- 
fessional field  is  relatively  small  potatoes 
when  contrasted  with  other  fields  in 
which  the  opportunity  for  use  of  projec- 
tion equipment  and  for  vastly  increased 
employment  of  skilled  projectionists  is 
unlimited.] 

MODERN  AMPLfflER  DESIGN 
REFLECTS  RAPID  PROGRESS 

(Continued  from  page  11) 

rectifier   tube,   a   resistance   is   wired   in 
series  with  the  negative  d.c.  pole. 

Assume  this  resistance  to  be  shorted 
out,  completely  removed  from  the  circuit, 
and  assume  further  that  each  of  the 
grids  is  wired  to  the  negative  end  of  its 
respective  cathode  resistor,  as  just  de- 
scribed,   and    Fig.    3   is    a    conventional 
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circuit  in  the  matter  of  grid  bias,  being 
of  the  "self-bias"  type.  This  circuit  has 
one  disadvantage.  The  bias  of  each 
tube  depends  upon  the  voltage-drop  in 
the  cathode  resistor,  and  therefore  upon 
the  plate  current.  As  the  plate  current 
through  the  tube  changes,  the  grid  bias 
fluctuates.  At  very  high  volume,  espec- 
ially in  Class  B  amplifiers,  the  effect  is 
to  unstabilize  the  action  of  the  tube, 
introducing  distortion  which  in  some 
cases  may  become  extreme  and  compel 
reduction  in  the  volume. 

Now,  returning  to  Fig.  3,  consider  the 
resistor  in  series  with  the  negative  leturn 
to  be  connected  and  operating  as  there 
shown;  consider  that  the  two  cathode 
dropping  resistors  have  been  shorted  out 
and  eliminated;  and  that  the  grids  have 
been  returned,  through  grid  resistors  of 
suitable  value,  to  the  negative  or  right- 
hand  end  of  the  common  resistance. 
That  resistance  then  takes  the  place  of 
the  two  cathode  dropping  resistors.  By 
virtue  of  the  voltage-drop  through  it, 
each  grid  will  be  negative  with  reference 
to  its  respective  cathode.  But  this  nega- 
tive bias  now  depends  upon  the  plate 
current  of  both  tubes. 

Assume  further  that  the  right-hand 
tube  of  Fig.  3  represents  a  push-pull 
stage,  in  which  plate  current  in  one  tube 
increases  while  that  in  the  other  tube 
of  the  pair  decreases.  Then  the  greater 
part  of  the  current  through  the  series 
resistor  will  be  relatively  stabilized,  and 
the  small  variations  of  the  plate  current 
of  the  left-hand  tube  will  effect  only  a 
very  minor  change  in  the  total  voltage- 
drop.  Grid  bias  of  all  tubes  will  re- 
main comparatively  independent  of 
changes  in  volume.  The  arrangement  is 
called  "semi-fixed  bias".  It  represents  a 
compromise  approach  to  the  "fixed-bias" 
in  which  grid  voltage  is  obtained 
from  batteries,  bias  cells  (which  are 
special  small  batteries)  or  from  a  separ- 
ate  grid   supply   rectifier. 

If  the  two  tubes  of  Fig.  3  need  differ- 
ent values  of  grid  bias,  the  series  resistor 
is  equipped  with  taps  at  the  proper 
points,  and  the  grid  of  each  tube  is  con- 
nected, through  its  grid  resistor,  to  that 
point  which  provides  the  appropriate 
voltage.  All  cathodes  still  return  to 
the  left-hand  or  positive  end,  as  shown, 
and  the  right-hand  or  negative  end  goes 
to  the  negative  terminal  of  the  rectifier. 

An  interesting  variation  is  that  of 
grounding  the  left-hand  end  of  this  re- 
sistor, and  grounding  each  of  the  cath- 
odes separately.  This  method  reduces 
wiring.  When  it  is  encountered,  ground 
and  negative  cannot  be  considered  the 
same  thing;  ground  will  be  positive  by 
the  extent  of  the  voltage-drop  in  the 
resistor,  and  the  negative  terminal  of 
the  plate  supply  must  be  kept  carefully 
insulated  from  the  chassis. 
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The  book  has  been  enlarged  both  in  size  and  in  number  of 
pages.  The  book  contains  a  complete  list  of  possible  troubles 
that  may  happen  to  both  your  sound  and  projection  equipment. 
Simple  instructions  covering  remedies,  and  reasons  for  the 
troubles. 


PRICE  f34? 


100 
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PERFECTLY  SATISFIED — YOU  RETURN    THE    BOOK — WE    RETURN 
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This  machine  which  operates  to  a  tenth  of 
one  thousandth  part  of  an  inch  is  the  foundation 
of  accuracy  in  the  Simplex  plant.  Interchange- 
ability  of  parts  depends  upon  the  accuracy  of  the 
jig  in  which  they  are  finished.  In  turn,  on  the  accu- 
racy of  the  jig  depends  the  accuracy  of  this 
machine  which  is  checked  at  regular  intervals  and 
located  in  a  room  in  which  the  temperature  is 
controlled  to  maintain  constancy  of  standards. 

This  ten  thousand  dollar  machine  definitely 
indicates  the  care  taken  to  insure  precision  in  the 
manufacture  of  Simplex  Parts. 
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with  our  products  and  thousands  of  Simplex  Projectors  are  used 
throughout  the  world.  This  tremendous  business  enables  us  to  lower 
costs  and  maintain  Simplex  Superiority  by  the  use  of  the  most  mod- 
ern manufacturing  aids  such  as  shown  in  this  advertisement. 


INTERNATIONAL  PROJECTOR  CORPORATION 


Vff 


MAY  1937 


Vol.  12,  No.  5 


ISITRON 


PHOTOELECTRIC   CELLS 


LOOK! 

Outside  the  carton  all 
P.E.  cells  look  pretty 
much  alike.  But  there's 
a  big  difference  in  the 
way  they're  made. 
ASK  FOR  VISI- 
TRONS  by  name  and 
look  for  the  "G-M" 
monogram  on  the 
base. 


are  a  preferred  product  with  more  than  5,000 
of  the  theatre  industry's  leading  projectionists. 
In  practically  every  case,  their  preference  is 
the  result  of  a  FIRST  TRIAL.  These  craftsmen, 
ever  alert  towards  improvement  in  the  quality 
of  their  sound,  tried  out  VISITRONS.  The  test 
convinced  them  that  VISITRONS  are  superior 
in  those  qualities  they  demand  in  the  action  of 
a  photo  cell  ....  If  you  are  still  a  stranger  to 
VISITRON  value,  why  not  make  the  test  now? 
You,  too,  will  be  convinced. 


G-M  LABORATORIES  [NC. 

1735  Belmont  Ave.,  CHICAGO,  ILL 


Visitron  Cells  are  supplied  and  serviced  by  most  reliable 
equipment  dealers — everywhere. 
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5  LEADING  FILM  COMPANIES 

NOW  RECORDING  WITH 

RCA  PHOTOPHONE 

Reproduce  their  superior  sound  in  your 
theatre  with  RCA  Photophone  equipment 
— The  Magic  Voice  of  the  Screen! 

RCA  Photophone  offers  you  these  10  proofs  of  its 
superiority!  And  only  Photophone  offers  them! 
Rotary  Stabilizer . . .  Cellular  Speakers . . .  Low  Cost 
Maintenance,  Liberal  Service  . . .  Simple  Operation 
. . .  Push-pull  Adaptability. . .  High  Fidelity  Repro- 
duction . . .  Simple  Installation . . .  Accessibility. . .  Sole 
Ownership.  Let  RCA  Photophone  prove  its  pull- 
ing power  in  your  theatre ! 


RCA  presents  the  "Magic  Key"  every  Sunday 
2  to  3  P.  M.,  E.D.T.  on  NBC  Blue  Network. 


Academy  of  Motion  Pic- 
lure  Arls  and  Sciences 
pays  tribute  to  world's 
finest  sound  recording  and 
reproducing    equipment ! 


THE  AWARDS! 

1A  Plaque  to  RCA  Photophone 
for  Rotary  Stabilizer  Sound- 
head—  the  great  development 
that's  included  in  all  RCA 
Photophone  sound  reproducing 
equipments. 


2  Honorable  Mention  to  RCA 
Photophone  for  method  of  re- 
cording and  printing  sound  rec- 
ords, utilizing  ultra-violet  light. 


3  Honorable  Mention  to  RCA 
Photophone  for  design  and 
specifications  of  non-slip  printer. 


THE  MAGIC  VOICE  OF  THE  SCREEN 

RCA  MANUFACTURING  COMPANY,  INC        •        CAMDEN,  NEW  JERSEY 
A  Service  of  the  Radio  Corporation  of  America 
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MONTHLY  CHAT 

THAT  automatic  change-over  is  back 
again,  we  note  from  the  S.M.P.E. 
proceedings.  Not  that  such  a  unit  is 
impossible.  Not  at  all.  But  all  such 
units  to  date  have  been  very  imprac- 
ticable, because  they  were  too  expen- 
sive, or  too  cumbersome  or  interfered 
with  associated  equipment. 

Invariably  the  inventors  of  automatic 
change-overs  think  in  terms  of  a  steam- 
shovel  to  relieve  mankind  of  the  arduous 
duty  of  stepping  on   a  foot-switch. 

NOW  that  all  U.  S.  exchanges  are 
being  organized  by  the  I.  A.,  whom 
will  the  projectionists  blame  for  mu- 
tilated film?  Probably  not  their  brother 
unionists.  Why  not  blame  the  equip- 
ment? 

We  ourselves  confess  to  being  at  a 
loss  as  to  whom  to  indict  in  some  future 
editorial  on  film  mutilation.  Any  sug- 
gestions ? 

SIXTEEN  mm.  boys  are  no  longer 
content  to  speak  of  short  throws  and 
small  screens  in  connection  with  their 
equipment.  Now  they're  shooting  for 
much  larger  stuff  and,  overall,  doing 
not  so  badly.  We  face  with  fortitude 
the  dreadful  prospect  of  tucking  the 
projector  away  each  night  in  a  nice, 
cozy  little   carrying  case. 

COLORISTS  were  very,  very  peeved 
at  I.  P.  for  taking  such  nasty  edi- 
torial cuts  at  existing  inadequacies  of 
projection  equipment  for  color-film  work. 
They  intimate — nay,  charge — that  we 
are  bearing  down  hard  upon,  instead 
of  giving  a  lift  to,  a  baby  art.  This 
charge  still  doesn't  effect  a  miraculous 
improvement  in  current  projector,  opti- 
cal, carbon  and  screen  engineering. 

More  than  50%  of  American  theatres 
are  unfit  for  proper  black-and-white 
picture  projection.  Let  the  color  enthu- 
siasts start  from  there  and  do  a  little 
pondering. 

SOUND  equipment  companies  have 
been  showing  for,  lo,  these  many 
months  cute  frequency  response  curves 
of  reproducers  with  a  black  line  run- 
ning pretty  flat  from  30  to  9000  cycles, 
and  so  on.  We  could  never  reconcile 
these  graphs  with  actual  theatre  per- 
formances, and  particularly  with  the 
policy  of  large  theatre  circuits  in  cut- 
ting off  at,  say,  5600  cycles.  So  we 
pried  a  bit.  Now  we're  prying  some 
more,  and  soon  we  may  have  a  most 
interesting  story.  Before  Labor  Day — 
we  hope. 

WE  -WILL  appreciate  greatly  a  few 
hundred  suggestions  from  readers 
as  to  the  type  of  articles  they  would 
like  to  see  in  I.  P.  Sometimes  our  con- 
tents are  a  bit  anemic,  for  which  fail- 
ing suggestions  from  the  field  are  a 
sure  cure- 
Not  that  we're  trying  to  insure  our- 
selves an  easy  summer — much! 
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INCREASE  PATRONAGE 
WITHOUT  INCREASING 

COSTS 


Purchase  Enarcs  on  the  "out-of-income" 
plan  that  allows  you  to  own  and  oper- 
ate BRENKERT  equipment  while  paying 
for  it  in  small,  easy  payments. 


The  success  of  your  box-office  depends  greatly 
on  high  standards  of  projection.  Wise  theatre 
owners  throughout  the  country  are  insuring 
patronage  by  equipping  their  theatres  with 
Brenkert  Enarcs,  the  quality  projection  lamp. 
Brenkert  users  everywhere  have  discovered,  to 
their  complete  satisfaction,  that  Enarcs  give 
championship  screen  performance  at  all  times 
and  at  low  operating  and  maintenance  cost. 

That's  why  Brenkert  installations  are  increasing 
more  rapidly  than  those  of  any  other  nationally 
known  make. 

Sold  and  serviced  by  Brenkert  distributors 
across  the  continent  and  in  most  foreign 
countries.      See  the  distributor  nearest  you. 
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FILM  SCRATCHES:  SOME  CAUSES  AND 
MEANS  FOR  THEIR  ELIMINATION 


By  A.  C.  SCHROEDER 

MEMBER,    PROJECTIONIST   UNION   150,   LOS    ANGELES,    CALIFORNIA 


SCRATCHED  film!  Is  there  a  pro- 
jectionist who  has  not  had  to  con- 
tend with  it?  We  know  that  there 
is  a  reason  for  everything,  but  scratches 
sometimes  defy  all  efforts  to  explain  why 
or  how. 

In  the  final  analysis,  a  scratch  is 
caused  by  a  hard  or  gritty  substance 
which  contacts  the  film,  and  has  moved 
over  the  surface,  usually  lengthwise. 
This  is  easily  understood;  but  it  is 
rather  puzzling  when  a  film  is  scratched 
by  sliding  over  a  perfectly  smooth  and 
polished  piece  of  metal.  Possibly  it  is 
caused  by  dust  or  dirt  caught  between 
the  film  and  the  metal,  and  it  is  the 
dirt  that  does  the  damage. 

This  condition  is  disclosed  by  close 
examination  of  the  suspected  metal 
object,  as  a  shiny  spot  will  be  present 
which  has  been  caused  by  the  film  rub- 
bing against  it.  Such  a  spot  is  some- 
times present  on  the  Simplex  aperture 
plate,  or  the  film  trap,  especially  in  the 
older  heads  in  which  the  aperture  hole 
came  closer  to  the  film  than  it  does  in 
the    present   mechanisms. 

It  has  been  my  experience  that 
nothing    can    be    allowed    to    touch    the 


emulsion  side  of  the  film  if  scratching 
is  to  be  avoided,  which  brings  up  the 
problem  of  the  rollers  in  the  magazines. 
These  rollers  are  supposed  to  very  nearly 
touch  the  film,  so  that  no  fire  will  pass 
them.  But  if  they  are  too  close,  the 
film  will  occasionally  touch  the  metal, 
and  if  it  does,  it  will  surely  result  in 
scratches,  since  the  part  of  the  roller 
that  causes  the  trouble  is  of  slightly 
smaller  diameter  than  the  ends  of  the 
rollers  that  contact  the  edges  of  the  film. 

Sliding  Film  Motion  Harmful 

This  difference  in  diameter  means  that 
the  peripheral  speed  of  the  two  parts 
is  different,  so  that  the  speed  of  the  ends 
of  the  rollers  is  nearly  that  of  the  film 
traveling  over  it;  but  the  speed  of  the 
smaller  diameter  is  quite  a  bit  less,  and 
there  will  be  a  sliding  motion  of  the 
film  over  the  small  diameter  of  the  roller 
for  the  instant  that  the  two  are  in  con- 
tact at  this  point. 

The  condition  is  aggravated  by 
buckled  film,  which  is  longer  in  the 
center  than  it  is  along  the  sprocket 
holes,  or  at  the  edges.  For  this  con- 
dition to  exist,  the  added  length  of  film 

[7] 


has  to  go  somewhere,  so  it  forms  a  hump, 
while  the  edges  may  be  lying  perfectly 
flat.  This  can  be  seen  if  a  buckled  film 
is  placed  flat  on  the  bench:  the  center 
portion  humps  up  every  so  often. 

When  such  a  film  is  bent  in  a  curve, 
as  it  is  when  entering  or  leaving  the 
magazine  fire  valves,  the  center  portion 
travels  in  a  circle  a  little  larger  in  diam- 
eter than  do  the  edges  of  the  film,  which 
are  in  contact  with  the  roller.  If  an- 
other roller  happens  to  be  opposite  the 
first  roller,  and  in  a  position  where  the 
film  is  bulging  out,  the  bulge  will  touch 
the  small  diameter  of  the  second  roller 
and  scratches  will  eventually  result.  The 
remedy  is  to  have  the  small  diameter 
turned  down  even  more,  after  which  it 
should  be  highly  polished. 

One  might  ask,  why  not  make  the 
roller  of  the  same  diameter  clear  across? 
One  objection  to  this  is  that  the  roller 
never  travels  at  the  same  speed  as  is  the 
film  rolling  over  it.  There  is  always 
some  slippage,  and  the  trouble  would 
persist.  Possibly  two  rollers  could  be 
forced  together  by  spring  pressure,  both 
rollers  being  the  same  diameter  clear 
across,   and   the   film   then   run    between 
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the  two.  This  would  apparently  over- 
come the  problem  of  slippage,  although 
I  can't  say  whether  this  would  work 
with  film  in  perfect  condition. 

However,  if  the  film  had  even  the 
slightest  tendency  toward  buckling — 
that  is,  the  central  part  had  not  shrunk 
quite  as  much  as  the  portion  near  the 
edges — there  would  be  a  difference  in 
the  length  of  the  central  and  the  outer 
portions,  slippage  would  have  to  occur 
somewhere,  and  we  would  be  right  back 
where  we  started.  I  doubt  that  any 
film  is  perfectly  flat  when  we  get  it; 
and  it  requires  only  a  slight  abrasion 
to  leave  a  mark  on  the  film.  Thus,  this 
method  will  have  to  remain  an  idle 
dream. 

Relative  to  the  magazine  rollers,  we 
must  watch  them  closely  to  see  that  no 
dirt  lodges  anywhere  around  them.  The 
throat  through  which  the  film  passes 
seems  to  form  a  natural  dirt  trap.  It 
packs  in  there  nicer  than  it  could  be 
done  intentionally,  and  in  a  surprisingly 
short  time. 

There  are  some  very  obvious  causes 
of  scratches,  such  as  a  reel  with  too 
much  film  wound  on  it,  in  which  event 
the  film  comes  off  the  reel  at  such  an 
angle  that  its  scrapes  across  the  edge 
of  the  magazine  before  it  enters  the 
rollers.  After  some  of  the  film  has  been 
run  off,  it  comes  down  at  a  slightly  dif- 
ferent angle,  and  there  is  then  enough 
clearance  between  it  and  the  corner  of 
the  magazine  adjacent  to  the  rollers  so 
that  the  film  does  not  touch. 

When  the  tension  on  the  upper  reel 
spindle  is  too  light  and  a  wobbly  reel 
is  used,  the  reel  often  runs  unsteadily, 
that  is,  it  runs  ahead  a  bit  and  then 
slows  down  somewhat.  The  next  in- 
stant the  slack  in  the  film  is  taken  up 
and  the  reel  is  snapped  again  so  it  runs 
ahead.  Each  time  that  it  runs  ahead, 
when  the  reel  is  nearly  full,  the  film 
may  have  enough  slack  to  allow  it  to 
drag  against  the  magazine,  and  thus 
cause  fine  scratches.  Fortunately,  the 
reel  does  not  act  in  this  manner  very 
often  when  it  is  full,  and  after  some 
film  has  been  run  off  there  will  not  be 
enough  slack  to  let  it  scrape  on  the 
magazine.  Of  course,  the  tension  on 
the  spindle  should  be  adjusted  properly 
and  wobbly  reels  should  not  be  used, 
but  these  things  do  happen  occasionally, 
and  must  be  watched. 

When  the  upper  loop  on  the  Simplex 
is  too  large,  it  is  liable  to  flop  against 
the  casting  at  the  top  of  the  film  trap 
and  scratch.  One  projectionist  I  know 
has  put  an  idler  roller  in  this  casting, 
arranged  so  that  the  film  strikes  this 
roller  instead  of  the  casting.  Only  the 
edges  of  the  film  touch  the  roller,  so  no 
scratches  are  produced  in  the  picture  or 
sound  track. 

Film  strippers  are  capable  of  damag- 


ing film  when  not  properly  adjusted. 
There  is  not  so  much  danger  from  this 
source,  as  it  would  be  very  thoughtless, 
indeed,  to  leave  a  stripper  in  such  a  posi- 
tion. The  thing  to  watch  is  that  the 
screws  holding  the  stripper  do  not  work 
loose  and  allow  the  stripper  to  fall  or 
to  vibrate  into  a  position  where  it  will 
scratch  the  film.  Then,  too,  the  stripper 
should  not  rub  against  the  sprocket.  If 
a  film  of  oil  is  present  between  the 
contacting  metals  no  particular  harm 
will  be  done.  Needless  to  say,  oil  should 
not  be  present,  and  when  the  metal  sur- 
faces are  dry  they  may  wear  off  in  the 
form  of  a  fine  metallic  powder  or  dust, 
some  of  which  will  get  on  the  film.  If 
this  happens,  it  will  eventually  produce 
scratches — fine  ones,  of  course,  but  even 
these  should  be  eliminated  if  possible. 
Small,  invisible  scratches  may  be  pres- 
ent when  the  film  is  received.  Ap- 
parently the  film  is  in  perfect  condition. 
Subsequently  scratches  appear  on  the 
screen,  indicating  that  the  film  is  being 
damaged;  whereas  the  damage  had 
already  been  done,  and  the  scratches  are 
only  filling  up  with  dirt,  making  them 
visible.  This  condition  may  prevail  in 
cases  where  the  cause  cannot  be  found, 
because  it  occurred  previously,  in  an- 
other theatre  or  in  the  exchange. 

Inspection  for  Prior  Damage 

When  scratches  appear  the  first  time 
film  is  projected,  many  projectionists 
wonder  if  they  are  doing  the  damage  or 
if  it  was  on  the  film  when  received.  This 
can  usually  be  discovered  while  the  ma- 
chine is  running  by  observing  the  film 
in  the  upper  magazine  as  it  leaves  the 
reel  or  just  before  it  enters  the  valve. 
Look  at  both  sides  of  the  film,  using  a 
flashlight  to  illuminate  it  if  necessary. 
The  film  may  be  twisted  slightly  with 
the   fingers,    in    order    that  the    surface 


may  be  seen  to  the  best  advantage. 
Almost  any  scratch  which  is  already 
present  may  be  seen  in  this  manner, 
unless  it  is  extremely  fine. 

We  know  that  the  film  cannot  become 
scratched  from  the  time  it  leaves  the 
reel  till  it  reaches  the  rollers  in  the 
upper  magazine,  because  there  has  been 
nothing  in  contact  with  either  side,  and 
if  scratches  are  seen  here  it  is  conclusive 
proof  that  the  film  was  received  in  this 
condition. 

A  method  whereby  scratching  can  be 
localized  to  a  certain  extent  is  to  try 
to  arrange  the  show  so  that  there  will 
be  an  even  number  of  reels.  In  this 
way  the  same  reels  will  always  be  run 
on  the  same  machine;  then,  if  any 
scratching  occurs,  one  knows  imme- 
diately which  machine  is  guilty.  With 
an  odd  number  of  reels  it  is  necessary 
to  check  both  machines. 

Another  cause  of  scratches  is  violent 
rewinding  of  the  film  in  such  a  manner 
that  the  various  layers  slip  on  each 
other,  a  procedure  termed  "stripping 
down."  This  is  very  bad  practice  and 
should  not  be  done.  Scratches  produced 
in  this  manner  probably  will  not  appear 
immediately  but  will  show  when  they 
become  filled  with  dirt. 

Still  another  trouble  is  dirt  on  the 
room  floor.  The  ends  are  on  the  floor 
during  the  threading  operation,  and  if 
any  dirt  is  present  some  of  it  will  adhere 
to  the  film.  Bits  of  this  dirt  may  be 
carried  deeper  into  the  reel  after 
successive  showings.  Result:  more 
scratches. 

[One  cause  of  film  scratching  not  stressed  in 
the  foregoing  article  is  the  practice  of  some 
projectionists,  particularly  those  who  utilize 
special  effects,  such  as  Magnascope,  of  filing 
their  own  apertures.  Ragged  edges,  the  re- 
sult of  uneven  filing,  often  occasion  scratches 
in  de  luxe  theatres  employing  special  effects, 
notably  at  the  Music  Hall  in  N.  Y.  City. 
—Ed.] 


New  Mass.  Regulations  Provide  for 
Model  Craft   Working  Conditions 


TWO-MEN  projection  shifts,  the  rock 
upon  which  many  projectionists 
legislative  ships  have  been  wrecked,  is 
only  one  of  the  many  provisions  favor- 
able to  the  craft  included  in  the  new 
regulations  governing  motion  picture  re- 
production in  theatres  and  elsewhere 
promulgated  recently  by  the  Massachu- 
setts Dept.  of  Public  Safety.  Space 
limitations  forbid  publication  herein  of 
more  than  the  highlights  of  these  regu- 
lations, the  demand  for  copies  of  which 
from  all  over  the  United  States  being 
clearly  indicative  of  its  model  status. 

Adequate  ventilation,  toilet  facilities 
connecting  with  the  projection  room 
proper,  the  right  of  the  projectionist  to 
reject  film  which  in   his   opinion   is  not 


suitable  for  running,  the  requirement 
that  projectors  be  maintained  in  good 
mechanical  condition — all  these  requi- 
sites combine  to  make  the  Massachusetts 
rules  a  landmark  in  craft  working  con- 
ditions. 

As  far  as  I.  P.  knows,  this  marks 
the  first  time  that  any  check  whatsoever 
has  been  imposed  upon  exchanges  with 
respect  to  damaged  prints,  and  the  pro- 
jectionist is  specifically  designated  as 
the  sole  judge  thereof.  While  it  is  ex- 
pected that  projectionists  will  not  abuse 
their  authority  in  this  direction,  it  is 
apparent  that  there  no  longer  exists  any 
alibi  of  poor  prints  to  excuse  a  poorly 
projected  show.  The  inclusion  of  a 
similar    rule    in    codes    of    other    states 


May  1937 


INTERNATIONAL    PROJECTIONIST 


550,000 

STOPS 
DAILY 


•   •    • 


and  a  MOTIOGRAPH  MOVEMENT 

is  Built  to  take  it! 


Projector  Price  Complete, 
Less  Lamp  and  Sound 
Reproducsr 


1235 


Here  it  is  .  .  .  bared  for  your  inspection.  Study  this  cut- 
away view  of  a  Motiograph  movement  and  you  will  be 
able  to  see  why  it  is  these  units  give  years  of  uninter- 
rupted service  without  showing  even  microscopic  wear. 

First  of  all,  you  will  notice  the  absence  of  intermittent 
gears,  the  cause  for  most  movement  troubles.  Mono- 
graph's unified  drive  embodies  a  direct  cam  shaft .  . .  there 
is  no  gear  wear  ...  no  back  lash  ...  no  jumpy  picture. 

The  web-back  star  wheel,  made  of  hardened  steel,  retains 
its  perfect  radii  indefinitely. 

As  is  typical  of  Motiograph's  precision  engineering  and 
careful  craftsmanship,  every  moving  part  in  its  movement 
is  scientifically  hardened  and  accurately  ground  to 
micrometric  measurement.  The  result  is  that  Motiograph 
sets  a  new  standard  of  screen  performance  which  not 
only  reflects  itself  in  increased  box  office  receipts  but  also 
makes  the  projectionist's  job  easy,  simple  and  trouble-free. 
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THE    WORLD'S    FINEST    PROJECTOR    DESIGNED    FOR    ALL    STANDARD    SOUND    EQUIPMENT 


MOTIOGRAPH,  INC.  4431  W.  LAKE  STREET,  CHICAGO,  ILLINOIS 
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ACHIEVEMENT 


EASTMAN  announces  two  new  super- 
duplicating  mate  rials...  Eastman  Fine- 
Grain  Duplicating  Negative  and  Positive 
Films.  They  lead  to  duplicates  actually  in- 
distinguishable from  originals,  and  at  last 
provide  the  industry  with  the  complete 
answer  to  a  highly  important  photographic 
problem.  Eastman  Kodak  Company, 
Rochester,  N.  Y.  (J.  E.  Brulatour,  Inc.,  Dis- 
tributors, Fort  Lee,  Chicago,  Hollywood.) 


EASTMAN  Fine-Grain 

DUPLICATING   FILMS 
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would  speedily  effect  widespread  im- 
provement in  the  quality  of  release 
prints,  irrespective  of  run. 

2-Men  Language  Specific 

The  regulations  treat  with  the  two- 
men  shift  in  no  pussyfooting  language. 
Following  the  conventional  pattern  of 
requiring  that  "the  operator  shall  de- 
vote his  entire  time  and  attention"  to 
projecting  a  picture  is  a  specific  injunc- 
tion against  "pickups"  (change-overs) 
when  only  one  licensed  projectionist  is 
employed  in  a  room.  A  more  positive 
declaration  on  this  extremely  important 
topic  could  hardly  have  been  forthcom- 
ing. 

The  provision  for  toilet  facilities  con- 
necting directly  with  the  projection  room 
(recently  voted  down  in  the  Nebraska 
and  other  state  legislatures)  is  a  most 
important  advance  in  improved  work- 
ing conditions  for  the  craft.  Even  in 
those  states  which  boast  of  fine  craft 
working  conditions  such  a  provision  is 
notably  lacking. 

Of  the  utmost  importance  is  the  re- 
quirement that  all  rooms  of  new  con- 
struction shall  be  built  "strictly  in  ac- 
cordance" with  the  regulations.  Further, 
all  existing  rooms  shall  be  altered  so 
as  to  conform  as  nearly  as  is  reason- 
ably possible  to  the  new  rules.  Obviously, 
exhibitors  will  not  be  permitted  to  de- 
lay work  of  this  character  unless  the 
expense  is   deemed  unreasonably  heavy. 

Excepting  two-men  shifts,  ventilation 
and  adequate  toilet  facilities  have  been 
the  chief  drawbacks  to  improved  work- 
ing conditions  for  the  craft.  A  majority 
of  legislative  efforts  and  wage-scale 
negotiations  have  been  directed  almost 
solely  to  considerations  of  manpower 
and  wages  to  the  almost  total  exclusion 
of  other  craft  needs.  The  new  Mass. 
regulations  are  sufficient  indication  that 
this  condition  need  not  endure. 

The  regulations  provide  for  a  room 
of  not  less  than  12'  long,  10'  deep  and 
8'  6"  in  height,  which  dimensions  might 
have  been  extended  with  benefit  to  all 
concerned ;  but  whatever  deficiencies  one 
might  see  in  this  section  is  obviously 
adequately  compensated  for  by  the  re- 
quirements respecting  ventilation.  Even 
portable  booths  require  ample  ventila- 
tion under  these  rules. 

It  is  a  matter  of  extreme  regret  on 
the  part  of  I.  P.  that  these  regulations 
cannot  be  published  in  full.  However, 
those  who  are  particularly  interested  in 
the  topic  undoubtedly  can  obtain  a  copy 
of  this  code,  entitled  "Laws,  Rules  and 
Regulations  Governing  the  Use  of  Cine- 
matographic and  Similar  Apparatus  for 
the  Exhibition  of  Motion  Pictures  (Form 

O". 

It  will  suffice  to  say  that  these  regu- 
lations  reflect    great   credit   upon   those 
sections  of  the  craft  which  so  vigorously 
(Continued  on  page  33) 


COLOR,   SOUND    FILM   PROBLEMS 
FEATURE  S.  M.  P.  E.  MEETING 


PRODUCTION  problems  were  ac- 
corded the  major  share  of  attention 
at  the  Spring  Meeting  of  the  Society 
of  Motion  Picture  Engineers,  which  was 
only  natural  considering  the  locale  of 
the  convention  at  the  Roosevelt  Hotel, 
in  Hollywood  (May  24-28).  Reproduc- 
tion problems  were  not  ignored,  how- 
ever, because  the  papers  program  and 
equipment  exhibit  embraced  practically 
every  phase  of  the  motion  picture  in- 
dustry. 

Research  and  development  of  equip- 
ment and  technique  show  greater  accel- 
eration in  the  last  year  than  at  any 
time  since  the  first  several  years  after 
sound    pictures   made   their   bow. 

Outstanding  sessions  during  the  con- 
vention were  those  on  Monday,  Tuesday 
and  Thursday  evenings  when  the  mem- 
bers of  the  Society  met  with  West  Coast 
technical  experts.  On  Monday  evening 
there  was  a  three-hour  session  at  Uni- 
versal Studios,  where  talks  and  demon- 
strations were  given  by  a  number  of 
the  department  heads  affording  mem- 
bers an  opportunity  to  see  a  set  and 
learn  at  first-hand  from  experts  the 
methods   of   lighting   and   direction. 

Tuesday  evening  members  met  at  the 
M-G-M  studios  to  see  a  special  pro- 
gram of  selected  films  dealing  with 
sound  quality,  color,  special  effects,  and 
unusual  photography.  The  material 
demonstrated  was  assembled  by  tech- 
nicians from  the  various  West  Coast 
studios  and  represented  the  finest  ex- 
amples of  motion  picture  art. 

The  Academy  of  Arts  and  Sciences 
was  host  to  the  Society  on  Thursday 
evening  where  a  general  paper  on  the 
technical  program  of  the  Research  Coun- 
cil was  given  by  William  Koenig,  Chair- 
man of  the  Council.  Reports  were  also 
presented  by  chairmen  of  several  of 
the   Academy   committees. 

Television,  Lighting  and  Color 
Friday  evening's  program  was  of  par- 
ticular interest  as  it  was  devoted  to  the 
subject  of  television  with  a  general  paper 
and  illustrations  by  Ralph  R.  Beal,  RCA 
Research  Supervisor.  "RCA  Develop- 
ments in  Television,"  is  the  subject  of 
this  paper.  Among  the  many  important 
papers  read  during  the  course  of  the 
convention,  that  delivered  by  G.  Gaudio, 
Academy  cinematographic  award  re- 
cipient last  year,  was  outstanding.  Mr. 
G  audio's  paper  is  "A  New  Viewpoint 
on  the  Lighting  of  Motion  Pictures." 
Agfa-Ansco  had  a  paper  "The  New 
Agfacolor  Process"  which  describes  for 
the  first  time  in  this  country  this  re- 
markable process.    H.  Joachim  reviewed 


"Twenty  Years  Development  in  High 
Frequency  Cameras,"  a  paper  on  re- 
search in  Germany  in  the  field  of  high- 
speed motion  picture  cameras.  Of  par- 
ticular interest  to  sound  engineers  was 
a  symposium  on  transmission  meter3 
in  which  four  or  five  instruments  de- 
veloped in  the  last  year  were  described. 
W.  J.  Albersheim  of  Erpi  delivered  a 
paper  "A  Device  for  Direct  Reproduc- 
tion from  Variable  Density  Sound 
Negatives"  which  was  of  particular  in- 
terest  to   sound   engineers. 

The  great  strides  forward  in  the  edu- 
cational film  field,  and  the  accompany- 
ing growing  importance  of  16  mm.  pro- 
jection equipment,  were  attested  to  by 
several  authoritative  papers  on  these 
topics.  The  Projection  Practice  Com- 
mittee reported  definite  progress  in  the 
standardization  of  projection  rooms  and 
an  effective  means  for  measuring  screen 
brightness,  and  also  discussed  motor- 
starting  time,  Suprex  lamp  magnification 
ratio,  take-ups  and  sound  screens.  Most 
of  these  projects  will  have  been  com- 
pleted by  the  end  of  this  year. 

The  papers  sessions  were  arranged 
according  to  subject  matter  and  sessions 
devoted  to  the  following  subjects  were 
held:  -studio  problems,  color,  instru- 
ments, acoustic  and  sound,  laboratory 
and  projection,  apparatus  symposium, 
sound  equipment,  and  television. 

Some  of  the  papers  included  in  the 
program  will  be  published  in  I.  P.  from 
time  to  time,  as  well  as  excerpts  from 
other  papers  that  bear  on  the  projection 
process.  Appended  hereto  are  abstracts 
of  those  papers  which  are  of  particular 
interest  to  projectionists: 

PROGRESS  COMMITTEE  REPORT 
J.  G.  Frayne,  Chairman 

Further  renovation  of  obsolete  sound  and 
picture  equipment  and  continued  expansion 
of  studio  floor  space  and  facilities  were 
noted  during  the  past  year.  Another  stimu- 
lant to  the  aroused  interest  in  color  proc- 
esses was  given  by  the  announcement  of  a 
new  three-color  subtractive  process.  A 
multi-layer  emulsion  contains  components  in 
the  three  separate  layers  which  react  with 
the  developing  solution  to  produce  dye 
images  in  situ  in  the  layers.  The  completely 
unblimped  camera  has  still  to  be  adapted 
for  modern  sound  pictures  but  a  number 
of  refinements  were  introduced  in  mechan- 
isms and  lenses.  A  growing  tendency  to 
use  less  general  illumination  and  more 
effect    lighting   was   noted. 

Push-pull  recording  announced  a  year  ago 
has  made  rapid  inroads  against  previously 
employed  systems.  One  type  of  light-valve 
uses  four  ribbons  for  recording  all  push-pull 
tracks.  Following  the  lead  of  the  Fletcher 
two-way  horn  development,  systems  incor- 
porating the  fundamental  principles  of  this 
(Continued  on  page  28) 
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A  New  Projection  Tool: 

THE  CATHODE-RAY 
OSCILLOSCOPE 

By  L.  P.  WORK 

MEMBER,  PROJECTIONIST  LOCAL  UNION  601 


II 

IN  THE  first  section  of  this  article, 
appearing  in  I.  P.  for  March  last, 
we  considered  the  hasic  theory  and 
operation  of  the  cathode-ray  oscillograph 
as  a  general  test  instrument.  As  an  in- 
troduction to  the  practical  application 
of  the  oscillograph  in  testing  of  sound 
equipment  we  shall  now  consider  certain 
simple  tests. 

Observation  of  wave-form  always  re- 
quires the  use  of  the  sweep  on  the  hori- 
zontal plates,  and  most  of  the  time  the 
scope  is  applied  that  way,  but  there  are 
many  simple  and  informative  tests  had 
without  the  saw-tooth  sweep.  When  a 
sine  wave  is  applied  to  both  sets  of 
plates,  either  with  or  without  their  re- 
spective amplifiers,  a  trace  similar  to 
one  of  those  shown  in  Fig.  3  is  had. 
This  pattern  is  known  as  a  Lissajons' 
figure,  of  a  1  to  1  ratio,  and  is  used  in 
the  interpretation  of  frequency  compari- 
sons, of  phase  displacement,  and  the  like. 

It  can  be  seen  that  the  wave  applied 
to  the  horizontal  plates  acts  in  a  meas- 
ure as  a  sweep,  and  as  such  is  termed 
a  harmonic  sweep.  Obviously,  no  syn- 
chronization or  lock-in  is  needed,  as  both 
vertical  and  horizontal  waves  remain  syn- 
chronized by  virtue  of  their  common 
source.  A  simple  and  expedient  means 
of  showing  presence  of  overload  is  had 
in  the  use  of  this  harmonic  sweep. 

Connect  the  apparatus  as  in  the 
schematic  of  Fig.  2,  which  shows  the 
audio  oscillator  at  the  left,  an  attenuator 


tion  without  the  disturbing  factors 
inherent  in  the  use  of  transformers. 
They  are  formulae  for  exact  determina- 
tion of  the  values  for  any  matching  or 
attenuation;  however,  for  our  purpose 
we  may  select  Ra  to  equal  the  oscillator 
output  impedance,  which  in  this  case  is 
500  ohms.  None  of  these  value  need 
be  exact.  Common  V^-watt  carbon  re- 
sistors or  any  others  will  do. 

The  whole  input  circuit  should  be  well 
shielded  and  grounded,  using  flexible 
shielded  connecting  leads  and  grounding 
all  cases.  The  pad  resistors  may  be 
mounted  inside  of  a  can  of  some  sort, 
and  brought  out  to  binding  posts.  This 
input  arrangement  is  necessary  to  keep 
inductive  pick-up  from  stray  fields  at  a 
tolerable   level  with  the   extreme   input 


FIGURE  3 

sensitivity  of  modern  amplifiers.  Vary 
the  output  from  the  oscillator  and  note 
the  point  on  the  output  meter  straighten- 
ing of  the  ends  of  the  trace  occurs. 
Later,  observe  if  this  point  is  reached 
during  the  regular  film  performance.  By 
this  method  we  can  say  with  certainty 
whether  the  handling  capacity  of  the 
amplifier  is  being  taxed  at  any  time. 

The    connections    of    Fig.    2    are    for 
oscillator   input;    however,   we   may  use 


FIGURE  1 

input-output  characteristic  which  is 
tiaced  in  the  foregoing  test  is  accurate 
and  reliable. 

Usual  wave-form  observations  require 
the  use  of  the  sweep  and  the  amplifier 
output  across  the  vertical  plates  of  the 
scope.  Disconnect  the  lead  from  the  in- 
put circuit  to  the  free  horizontal  plate 
and  use  synchronization  to  prevent  drift- 
ing of  the  trace.  Adjust  the  sweep  fre- 
quency to  F/2  or  F/3,  when  either  two 
or  three  waves  will  appear,  and  vary 
the  input  amplitude  until  the  cut-off 
point  of  the  "least  capable"  stage  is 
reached,  and  a  flattening  of  the  wave  is 
had  as  illustrated  in  Fig.  4  A  or  B.  If 
one  side  is  affected,  as  in  4  A,  some 
single-tube  stage  is  distorting;  while  if 
both  sides  are  "chopped  off,"  as  in  4  B, 
a  push-pull  stage  is  working  beyond 
cut-off. 

Distortion  in  audio  amplifiers  and  a 
discussion  of  all  the  considerations  in  its 
rectification  is  an  almost  endless  subject. 
As  far  as  basic  design  is  concerned,  the 
projectionist  should  not  attempt  to  alter; 
but  insofar  as  distortion  is  a  result  of 
gradual  failure  and  change  of  charac- 
teristics of  component  parts,  he  should 
try  to  isolate  and  analyze  the  cause. 
There  are  three  classes:  frequency  dis- 
tortion, amplitude  distortion,  and  phase 
distortion.  We  shall  consider  the  three 
briefly. 

The  first,  frequency  distortion,  is  re- 
sponsible for  lack  of  straight-line  re- 
sponse in  an  amplifier.  We  often  hear 
the  statements  "how  good  is  it  at  the 
lew   end?"   and  "does   it  hold  up   well 


or  T.  pad  (the  coffee  can  in  Fig.  1)   the     t^e   inPut    irom    a   sine-wave    frequency     at  the  high  end?"    Actually,  these  ques 

tions  refer  to  the  ability  of  an  amplifier 
to  give  the  same  voltage  increase  from 
the  low  end  of  the  audio  spectrum  of 
about  100  cycles  to  the  usable  high  end 
of  9000  cycles. 

To  test  for  flatness  of  response  use  the 


amplifier  under  test,  and  the  scope.  In 
present-day  amplifiers  with  gain  in  the 
order  of  100  d.  b.  it  is  impractical  to 
operate  the  A.  F.  oscillator  directly  into 
the  amplifier,  notwithstanding  the  fact 
that  the  oscillator  output  control  is  sup- 
posed to  be  usable  from  zero  to  100% 
output.  The  best  thing  to  do  is  to  use 
a  higher  signal  level,  and  attenuate  this 
30  or  40  d.  b.  with  the  resistor  arrange- 
ment shown. 

For  precise  tests  the  oscillator  should 
work  into  a  matching  pad  to  match  its 
impedance  to  the  T.  pad,  and  the  T. 
pad  into  another  matching  pad  to  fit  the 
amplifier  input  impedance.  Such  a  sys- 
tem of  padding  provides  change  of  im- 
pedance  and  means   of  known   attenua- 


film  and  obtain  the  same  results.  The 
foregoing  test  should  be  made  with  the 
amplifier  volume  control  in  full — on 
position,  and  the  tone  control,  if  any,  in 
the  setting  of  least  attenuation  which  is 
ordinarily  in  the  "treble"  position.    This 


FIGURE  2 
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Every  feature  of  the  new  G-E  Copper 
Oxide  Rectifier  for  Projection  Service  con- 
tributes to  its  easy  installation  .  .  .  low-cost 
operation  .  .  .  dependability.  Study  the  fea- 
tures carefully.  The  superiority  of  this  G-E 
Copper  Oxide  Rectifier  is  unmistakable. 
*1.  Two-piece    construction.     Top    section 

contains  transformer  and  control  panel. 

Base    contains    copper    oxide    elements, 

relays  and  blower.  That  makes  for  easy 

and  speedy  installation. 

Multi-unit  transformer  for  3-phase,  full- 
wave  rectification,  makes  possible  very 

smooth  output. 

Taps    permit    adjustments    for   any   line 

voltage  from  190  to  250  volts. 

Secondary  taps  permit  a  wide  range  of 

adjustment   in   arc   voltage   and   current 

to  meet  individual  needs. 
*5.  New   method    of   mounting   copper   oxide 

wires  and  soldered  joints. 
6.  Copper  Oxide   Rectifier  unit   assembly   is  a  permanent  rectifying  device  of 

proven  reliability.    It  operates  indefinitely  without  attention  or  replacement. 
*7.  Blower    system    (patented)    for    forced    ventilation    of    copper    oxide    units. 

By  this  system,  units  are  maintained  at  about  room  temperature. 

8.  Relays  provide  protection  in  event  of  line  failure  and  permit  operating  the 
unit  by  remote  control. 

9.  Substantial    steel    case    with    attractive    crackle    finish.     Plain    exterior,    free 
from   switches   and  controls. 

*10.  Every  part  of  the  G-E  Copper  Oxide  Rectifier  is  manufactured  by  General 
Electric.     Each   part   is   properly   co-ordinated   with   every   other  part.    The 
G-E  Copper  Oxide  Rectifier  is  fully  guaranteed  by  General  Electric. 
*This  feature  is  exclusive  with  G-E  Copper  Oxide  Rectifiers. 

For  better  service  at  lower  cost,  install  G-E  Copper  Oxide  Rectifiers  for 
Motion  Picture  Projection.  The  savings  effected  quickly  liquidate  the  cost  of 
the  G-E  Copper  Oxide  Rectifier  .  .  .  and  start  earning  extra  profits.  Send  for 
full  information.  Write  Section  A-55,  Appliance  and  Merchandise  Department, 
General  Electric  Company,  Bridgeport,  Connecticut. 


units.    Eliminates   multiplicity   of 
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CARBONS 


HELP  MAKE  YOUR  THEATRE 


Recently  published  records  show  that  a  major  factor  con- 
tributing to  accidents  in  motion  picture  theatres  is  the 
low  visibility  experienced  by  patrons  entering  the  dark- 
ened interior  from  the  brilliant  light  of  the  street. 
Darkened  interiors  are  necessary  when  the  level  of 
screen  illumination  is  low,  but  SUPREX  CARBONS 
provide  an  intensity  of  screen  illumination  which  per- 
mits supplementary  lighting  adequate  for  comfortable 
vision  from  the  moment  of  entrance. 


MAKE  YOUR  THEATRE  SAFE  FOR  YOUR  PATRONS 


USE  NATIONAL 

SUPREX 

CARBONS 


NATIONAL  CARBON  COMPANY,  INC. 


Unit  of  Union  Carbide  |IH»j  and  Carbon  Corporation 

CARBON  SALES  DIVISION,  CLEVELAND,  OHIO 

General  Offices:  30  East  42nd  St.,  New  York,  N.  Y. 

Branch   Sales  Offices  :       New  York    -    Pittsburgh    -    Chicago    -    San  Francisco 
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FIGURE  4-A 


FIGURE  4-B 

set-up  of  Fig.  2,  providing  a  dummy  load 
RL  if  the  regular  speaker  load  is  not 
present.  The  meter  should  he  a  d.  b. 
meter,  but  a  rectifier  voltmeter  may  be 
used  and  its  readings  converted  to  d.  b. 
with  the  impedance  at  hand;  otherwise 
the  resultant  curve  will  be  misleading. 
With  the  oscillator  output  fixed,  take 
readings  at  successive  100-cycle  steps  up 
the  scale,  broadening  the  intervals  at 
the  higher  end.  Spot  these  points  on 
graph  paper  which  has,  preferably,  a 
logarithmic  horizontal  scale  and  a  linear 
vertical  scale.  Common  cross-section 
paper  may  be  used  and  the  horizontal 
scale  made  logarithmic  by  copying  the 
spacing  from  Fig.   5. 

Amplitude  distortion  is  a  very  com- 
mon type,  and  refers  to  non-linearity 
between  the  input  wave  and  the  output 
wave.  This  non-linearity  causes  har- 
monics to  be  present  in  the  output,  and 
when  severe,  there  will  be  harsh  and 
raucous  effects  in  the  sound.  Amplitude 
distortion  may  be  caused  by  non-linear 
operation  of  tubes  due  to  cut-off,  by  im- 
proper plate  loading,  or  by  effects  of 
hon  saturation,  etc.,  when  impedance  or 
transformer  coupling  is  used. 

The  set-up  for  observing  amplitude 
effects  is  similar  to  Fig.  2  with  the  ex- 
ception that  the  free  vertical  plate  of 
the  C.  R.  0.  must  be  switched  from  the 
output  to  the  input  at  will.  The  sweep 
is  used  and  the  horizontal  plate  connec- 
tion left  free.  Apply  various  frequencies 
and  levels  to  the  amplifier  while  switch- 
ing the  C.  R.  0.  vertical  plate  repeatedly 
from  output  to  input  to  compare  wave- 


forms. With  amplitude  distortion  the 
output  form  will  not  be  a  duplicate  of 
the  input  wave  and  harmonic  figurations 
will  be  present.  Phase  distortion  is  not 
of  great  interest  to  the  investigator.  It  is 
not  harmful  to  the  output  quality  be- 
cause the  human  ear  integrates  a  com- 
plex wave-form  the  same  regardless  of 
the  phase  relation  of  its  components. 

There  are  many  factors  which  may 
contribute  to  distortion,  such  as  im- 
proper plate-load  impedances,  poor 
plate-supply  regulation,  and  last  but  not 
least,  some  unexplainable  differences  in 
tubes  which  cannot  be  detected  on  an 
ordinary  tube  tester. 

These  tests  as  described  are  for  class 
A  amplification;  to  apply  the  illustrated 
curves  to  class  B  would  be  misleading. 
However,  as  practically  all  theatre  am- 
plification is  simon-pure  class  A,  we  need 
not  worry.  In  good  amplifier  design,  the 
last  stage  will  overload  first;  if  preceed- 
ing  stages  overload  before  full  power 
output  is  realized  from  the  last  stage,  a 
costly  reduction  in  available  power  is 
suffered.  The  tests  described  herein  are 
about  as  good  as  can  be  done  in  the 
field  without  elaborate  laboratory  set- 
ups. They  are  only  qualitative;  to  make 
any  sort  of  quantitative  measurements  to 
ascertain  percentage  distortion  when  the 
amplifier  is  operating  within  its  stated 
limits  is  a  laboratory  study  requiring 
very  complicated  and  costly  apparatus. 
The  task  of  maintaining  the  sound 
track  scanning  in  best  possible  trim  at 
all  times  is  one  which  requires  constant 
watchfulness  by  the  projectionist.  In 
spite  of  the  great  range  of  field  test 
equipment  regularly  available,  there  is 
nothing  at  hand  to  observe  the  mechani- 
cal quality  of  scanning  with  precision. 
We  may  adjust  the  exciting  lamp  to 
best  field,  secure  the  best  focus  with 
the  optical  system,  and  adjust  guide 
rollers  for  best  lateral  position  of  the 
film  for  scanning  and  apply  usual  meters 
to  check  these  settings — yet  with  all  this 
we  cannot  tell  by  any  better  means  than 
the  unaided  ear  about  constancy  of  the 
film  motion. 

If  a  good  example  of  constant  fre- 
quency film  of  from  1000  to  5000  cycles 
is  available,  some  study  of  this  input  to 
the   system   on   the   oscilloscope   will   re- 


FIGURE  6 

veal  interesting  facts,  chief  among  which 
is  that  our  scanning  is  not  nearly  so 
good  as  we  might  think.  An  example 
of  the  modulation  of  a  5000-cycle  sine 
wave  film  by  sprocket  holes  is  given  in 
Fig.  6.  Here  the  system  output  was 
fed  to  the  vertical  plates,  while  the 
scope  sweep  was  set  at  a  sub-multiple 
of  the  normal  sprocket  hold  frequency 
of  96  cycles  per  second. 

The  normal  unmodulated  trace  would 
give  a  rectangular-shaped  envelope  which 
is  composed  of  a  great  many  vertical 
traces  of  the  5000-cycle  note.  When  this 
5000-cycle  note  is  varied  by  errors  in 
constancy,  such  as  sprocket  holes,  the 
resultant  amplitude  is  altered  at  the 
frequency  of  this  secondary  influence 
which  can  be  stopped  on  the  scope  by 
proper  synchronization. 

The  author  wishes  to  thank  Local  332, 
I.A.G.S.E.  for  valuable  assistance  in  the 
experimental  work. 

Triple-Damage  Suit  vs.  A.T.&T. 
Is  Dismissed  in  Delaware 

Judge  Neilds  in  the  Federal  Court  for 
the  District  of  Delaware  has  handed 
down  his  decree  in  the  anti-trust  suits 
brought  by  General  Talking  Pictures, 
and  the  Duovac  Radio  Corp.  against 
A.  T.  &  T.,  Western  Electric,  and  Erpi. 
As  foreshadowed  in  his  earlier  opinion, 
Judge  Nields,  the  briefs  on  both  sides, 
has  now  formally  dismissed  the  charges 
as  to  the  A.  T.  &  T.  and  W.  E.  and 
denied  the  injunction  sought  against 
Erpi.  The  Court  retains  jurisdiction  in 
case  Erpi  should  hereafter  endeavor  to 
enforce  the  so-called  "equality"  and  "re- 
pair and  replacement"  clauses. 

FIGURE  5  S 
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EFFECT    OF    NEW    RECORDINGS    ON 
THEATRE  SOUND  REPRODUCTION 


1"^HE  recent  change  in  recording 
standards,  reported  herein  last 
•  month,  must  very  soon  force  itself 
upon  the  attention  of  even  those  projec- 
tionists who  have  not  yet  had  occasion 
to  notice  it,  and  will  compel  readjust- 
ment of  the  operating  characteristics 
of   most   theatre   sound   equipment. 

Studios  which  have  adopted  the  new 
standard,  and  the  first  features  to  be 
recorded  in  conformance  therewith,  were 
listed  in  I.  P.  last  month. 

Because  the  new  standard  is  sub- 
stantially universal,  recordings  of  all 
studios  will  henceforth  sound  approxi- 
mately the  same  in  any  theatre.  The 
exceptionally  good  results  obtained  from 
the  product  of  one  studio,  and  the  poor 
or  indifferent  results  with  prints  from 
another  source,  are  in  the  past:  all 
future  recordings  will  sound  equally 
good  or   bad,   as   the   case  may  be. 

In  theatres  where  all  the  new  record- 
ings reproduce  very  good,  sound  sys- 
tems and  acoustical  conditions  happen 
to  suit  the  new  studio  standards.  But 
in  many  houses  the  new  films  will 
sound  either  average  or  bad.  Adjust- 
ment will  be  compulsory  in  the  latter; 
and  in  the  former,  adjustments  will 
improve  the  sound  from  good  to  ex- 
cellent. The  adjustment,  once  made, 
will  be  constant  for  all  prints. 

Hit-or-Miss  Policy  Out 

This  change  in  recording  practice 
marks  the  end  of  the  attempt  by  the 
studios  to  match  their  sound  tracks  to 
theatre  conditions.  That  attempt,  con- 
tinued over  a  period  of  years,  was  re- 
sponsible for  the  old  chaotic  conditions. 
Complaints  originating  in  the  field, 
sometimes  producer-affiliated  in  theatres, 
might  state  that  low  frequencies  were 
over-emphasized;  and  so  on.  The  studio 
would  reduce  the  recorded  volume  of 
such  frequencies.  The  next  complaints 
might  indicate  that  the  reduction  had 
been  overdone,  and  recording  practice 
would  change  again.  Meanwhile  other 
theatres  would  be  adjusting  for  these 
changes,  and  would  send  in  their  own 
complaints.  The  studios  tried  to  please 
as  many  as  possible. 

The  adoption  of  the  new  standard, 
through  the  Academy,  became  a  neces- 
sity. Studios  will  now  turn  out  a  uni- 
form  product.     Individual   theatre   con- 
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ditions  will  have  to  be  adjusted  to 
match  the   sound  track. 

The  purpose  of  such  adjustments 
will  be  to  avoid  frequency  distortion, 
which  type  is  simple  and  easily  under- 
stood. Suppose  that  in  the  studio  there 
are  two  sounds,  one  of  200  cycles  and 
one  of  6,000  cycles,  and  that  the  first 
is  ten  times  as  loud  as  the  second. 
Then  in  the  theatre,  when  those  two 
sounds  are  reproduced,  the  lower  fre- 
quency should  be  ten  times  as  loud  as 
the  higher.  When  this  is  not  the  case, 
there  has  been  a  failure,  somewhere 
along  the  line,  to  treat  all  frequencies 
alike — in  other  words,  frequency  dis- 
tortion. 

Refer  to  Fig.  1.  The  volume  or  level 
of  sound  is  indicated  by  the  horizontal 
lines.  Frequencies  of  sound  are  de- 
noted by  the  vertical  lines.  If  differ- 
ent frequencies  of  sound  are  supplied 
to  any  piece  of  apparatus  at  the  identi- 
cal input  volume,  and  if  the  apparatus 
treats  them  all  alike,  they  will  all  emerge 
at  identical  output  volume.  In  that  case 
the  "curve"  of  the  chart  will  be  a  straight 
horizontal  line,  and  the  apparatus  will 
be  said  to  have  a  "straight-line"  or 
"linear"  characteristic.  If  two  sounds 
are  supplied  to  straight-line  apparatus, 
one  ten  times  as  loud  as  the  other,  they 
will  emerge  with  a  similar  relation- 
ship. 

The  apparatus  involved  includes  every 
item  from  the  recording  microphone  to 
the  acoustics  of  the  theatre,  and,  na- 
turally, the  film  itself.  Not  all  of 
them  are,  or  can  be  made,  absolutely 
linear.    Intensive  efforts  have  been  made 

TABLE  A 

Fig.  1,  the  characteristics  chart,  ap- 
plies to  the  following  systems: 

Type  I — Mirrophonic  system  using 
594 A  mechanisms  (loud-speaking  tele- 
phones) (metal  diaphragm)  and  TA- 
4181A  low-frequency  mechanisms  (loud 
speaking  telephones). 

Type  II — RCA  system  using  MI-1435 
(metal  diaphragm)  and  MI-1432A  low- 
frequency  mechanisms. 

Type  III — RCA  Lansing  equipped 
system  using  284  (metal  diaphragm) 
and  15X  low-frequency  mechanisms. 

Type  IV — RCA  system  using  MI- 
1428B  (bakelite  diaphragm)  and  MI- 
1432A  low-frequency  mechanisms. 

[16] 


to  balance  frequency  distortion  in  some 
one  item  of  equipment  by  an  equal  but 
opposite  distortion  existing  or  intro- 
duced elsewhere — this  is  what  the  stu- 
dios tried  to  do  in  the  past  by  chang- 
ing their  recording  practices  to  suit 
theatre   conditions. 

Good  Test  Units  Necessary 

Now  it  is  necessary  for  theatres  to 
provide  their  own  compensation  for  un- 
desirable frequency  discriminations  that 
may  exist  in  either  their  apparatus  or 
acoustics.  These  corrections  can  be 
applied  accurately  upon  the  basis  of 
proper  engineering  measurements,  as 
explained  subsequently.  Where  facilities 
for  making  those  measurements  do  not 
exist,  it  is  possible  in  some  cases  to 
use  a  less  complete  method  of  testing, 
familiar  to  projectionists,  by  taking  Fig. 
1  as  a  correction  chart  through  which 
to  interpret  results.  It  is  always  pos- 
sible to  adjust  by  ear,  but  this  method 
requires  certain  precautions,  and  can 
be  made  simpler  by  following  a  meth- 
odical procedure. 

The  adjustment  themselves,  made  any 
of  these  methods  of  controlling  the  re- 
sults, will  vary  with  different  types  of 
sound  systems.  Some  systems,  explained 
hereinafter,  may  require  the  addition 
of  simple  and  inexpensive  auxiliary 
apparatus. 

The  ideal  way  of  testing  for  adjust- 
ment is  to  use  a  calibrated  microphone 
in  the  auditorium  which  will  hear  the 
sound  exactly  as  the  audience  hears  it, 
including  all  distortion  that  may  be 
introduced  by  the  theatre's  acoustics. 
A  number  of  frequencies  must  be  played 
separately,  picked  up  by  the  test  micro- 
phone, amplified  through  a  calibrated 
amplifier,  and  observed  with  a  decibel 
meter,  an  oscilloscope,  or  a  recording 
oscillograph. 

One  complication  is  the  possibility 
of  standing  waves  interfering  with  the 
results.  A  standing  wave  is  created  by 
acoustic  conditions  that  render  the  audi- 
torium resonant  to  some  specific  fre- 
quency. When  that  frequency  is  played 
alone  and  continuously  the  volume  picked 
up  by  the  test  microphone  will  be  very 
much  higher  than  normal.  However, 
when  the  same  frequency  appears  mo- 
mentarily, mixed  with  many  others,  as 
in  normal  reproduction,  the  same  effect 
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is  not  produced,  or  at  least  not  to  the 
same  extent. 

In  tests  of  the  type  just  mentioned, 
therefore,  the  test  reel  or  test  signal 
generator  deliver  two  frequencies,  chang- 
ing from  one  to  the  other  in  quick 
succession.  The  result  is  best  read  with 
an  oscilloscope,  a  device  that  makes  a 
luminous  moving  picture  of  the  sound 
wave;  or  with  a  recording  oscillograph, 
in  which  an  oscillating  pen — point  or 
other  means  traces  a  record  of  the  wave 
on  a  moving  tape.  In  either  case,  vol- 
ume is  read  by  measuring  the  height 
of   the   wave. 

The  operation  of  oscilloscopes,  which 
have  recently  become  available  at  low 
cost,  warrants  attention.  The  indicating 
light  beam,  electron  beam  or  other 
moving  element  is  given  a  constant  mo- 
tion, say  from  left  to  right,  at  a  definite 
rate  of  speed.  On  reaching  the  extreme 
right  of  its  range  the  beam  leaps  almost 
instantaneously  to  its  starting  point, 
where  it  begins  a  new  sweep  to  the 
right. 

This  process  continues  as  long  as  the 
instrument  operates.  Meanwhile,  the  in- 
dicating point  of  light  or  other  indi- 
cator can  be  made  to  move  up  or  down 
(without  alteration  of  its  horizontal  mo- 
tion) by  the  voltage  to  be  measured. 
Therefore,  the  indicating  point  traces 
a  wave  similar  to  the  illustrations  of 
aiternating  currents  that  are  used  in 
standard  textbooks  of  electricity.  The 
height  of  that  wave,  the  extent  to  which 
the  beam  is  deflected,  measures  the  de- 
flecting voltage.  Since  the  horizontal 
motion,  the  sweep  motion,  is  constant, 
the  spacing  of  the  waves  on  the  view- 
ing screen  measures  the  number  of 
times  per  second  that  the  beam  changes 
its  direction  of  vertical  motion,  and 
therefore  measures  the  sound  or  other 
frequency.  Irregularities  in  the  pattern 
of  the  wave  indicate  the  presence  of 
harmonic  or  other  supplementary  fre- 
quencies, and  wave-form  distortion  in 
general. 

Apparatus  for  such  thorough  meas- 
urement of  sound  quality  not  being 
available  usually  to  theatre  personnel, 
these  tests  and  adjustments  based  on 
them  can  only  be  made  by 
servicing  organizations.  They 
indicate,  however,  the  ideal 
to  be  approached  in  other 
tests,  which  can  be  and  are 
made  by  the  theatre.  § 


The  standard  volume  indicator  test 
is  familiar  to  almost  all  projectionists. 
A  test  reel,  carrying  individual  frequen- 
cies, is  operated  through  the  sound 
system  and  into  the  decibel  meter, 
which  is  connected  to  the  speaker  cir- 
cuit. Acoustic  conditions  do  not  enter 
into  the  results  as  shown — hence  no 
precaution  against  standing  waves  is 
necessary.  The  test  is  obviously  incon- 
clusive with  respect  to  results  as  heard 
by  the  audience,  since  it  omits  not  only 
acoustic  complications  but  also  the  na- 
ture of  the  response  of  the  speakers. 
Speakers  do  not  turn  all  frequencies  into 
audible  sound  with  exactly  the  same 
efficiency,  and  frequency  discrimination 
in  their  response  is  not  shown  by  a 
meter  connected  to  their  input   circuit. 

Here  Fig.  1  comes  to  the  assistance 
of  those  theatres  equipped  with  the 
types  of  systems  to  which  it  applies. 
With  its  help  it  is  possible  to  use  a 
decibel  meter  to  determine  overall  re- 
sponse including  speakers  —  the  chart 
supplies  the  necessary  correction.  The 
system  is  adjusted  to  produce,  in  the 
meter,  one  of  the  four  curves  shown. 
When  that  curve  has  been  attained, 
sound  leaving  the  speakers  will  be  ex- 
actly right  for  the  new  recordings 
(Table  A.) 

The  chart  will  show  that  the  desired 
low-frequency  response,  with  the  new 
recordings,  is  — 1  db  at  50  cycles  as 
compared  with  the  1,000-cycle  response; 
with  the  Mirrophonic  systems  speaker 
action  requires  that  the  50-cycle  decibel 
meter  reading  be  raised  2  db  to  +1. 
With  all  other  systems  here  included, 
however,  the  50-cycle  reading  must  be 
depressed  to  — 3.  The  difference  de- 
creases to  1  db  each  way  at  about  75 
cycles,  tapering  until  at  200  cycles  all 
systems  read  alike,  which  is  zero 
with  reference  to  their  1,000-cycle  read- 
ing. 

At  the  upper  end  the  metal  dia- 
phragms are  obviously  more  efficient, 
since  they  give  proper  results  when  the 
decibel  meter  reads  — 18  at  8,000  cycles. 
Where  bakelite  diaphragms  are  used 
the  equipment  must  be  adjusted  to  read 
— 10   at  the  same   frequency.     The   dif- 


ference between  efficiencies  makes  its 
appearance  just  below  2,000  cycles,  and 
increases   progressively  thereafter. 

These  measurements  are  taken  at  the 
output  of  the  low-pass  filter. 

The  Academy  offers  this  chart  as 
satisfactory  only  for  theatres  of  aver- 
age acoustics.  Others  may  find  that  re- 
sults with  the  chart  do  not  give  the  best 
possible  quality,  that  different  adjust- 
ments are  needed,  and  will  have  to  be 
made  with  either  the  elaborate  test 
apparatus  mentioned  previously,  or  with 
hearing  tests  as  described  hereafter. 

For  Average  Acoustic  Conditions 

In  theatres  of  average  acoustics,  us- 
ing any  two-way  systems  covered  by 
Fig.  1,  the  Academy  further  suggests 
that  the  output  of  the  AigA-frequency 
filter  may  be  reduced  as  follows: 
Mirrophonic  systems,  from  2  to  4  db; 
RCA  systems,  from  0  to  2  db. 

Theatre  systems  not  covered  by  Fig. 
1,  and  theatres  that,  because  of  excep- 
tional acoustics  do  not  get  the  best 
possible  results  therewith,  can  improve 
reproduction  by  relying  on  the  human 
ear,  with  certain  obvious  precautions. 
Do  not  rely  upon  the  ear  of  any  one 
individual,  whether  a  sound  engineer  or 
the  owner  of  fifty  theatres.  Of  course, 
a  sound  engineer  whose  hearing  has 
been  measured  and  charted  knows  his 
own  defects,  and  can  make  allowances 
for  them.  No  one  else,  unless  seriously 
deafened,  knows  whether  his  hearing  is 
n,ormal.  How  can  one  tell?  Hearing 
tests  for  quality  are  made  by  groups, 
on  the  sensible  basis  that  what  is 
wanted  is  sound  to  please  the  average 
ear;  and  the  janitor's  vote  of  quality 
should  count  for  exactly  as  much  as  any 
other. 

Lows  and  highs  are  easy  to  recog- 
nize. Lows  give  body  to  the  sound,  but 
an  excess  of  them  makes  sound  "tubby" 
or  "barrelly."  Highs  are  heard  in  "s," 
"f,"  "sh"  and  "ch"  sounds;  they  make 
it  possible  to  distinguish  the  individual 
instruments  of  an  orchestra.  Any  ex- 
tensive absence  of  either  will  make 
sound    unnatural. 

Hearing  tests,  equally  with  the  more 


FIGURE    1 

Graph  of  electrical  run  under 
new  recording  standard 
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complex  microphone  and  oscilloscope 
tests,  must  be  applied  in  several  parts 
of  the  auditorium,  and  satisfactory  con- 
ditions found  in  one  location  must  be 
checked  in  all  parts  of  the  house. 

In  one-way  systems — that  is,  systems 
that  have  one  or  more  speakers,  but 
all  of  the  same  type — place  the  ear  as 
close  to  the  speakers  as  possible.  In 
two-way  systems  the  ear  should  be 
placed  between  a  low-  and  a  high-fre- 
quency unit,  somewhat  nearer  to  the 
latter;  but  results  in  any  case  will  not 
be  accurate,  since  they  depend  on  the 
exact  location  chosen  for  the  ear.  Head- 
phones are  useless — they  do  not  have 
the  frequency  range  of  modern  sound 
reproduction.  Those  of  the  crystal  type 
are  best  in  point  of  quality,  but  being 
of  very  high  impedance  are  difficult  to 
match  to  any  output  circuit  in  an  aver- 
age   system. 

In  hearing  tests  the  effect  of  suc- 
cessive adjustments  in  altering  low-  and 
high-frequency  response  is  noted  and 
used  as  a  guide  toward  obtaining  the 
most  pleasing  balance.  Different  re- 
sults in  various  parts  of  the  auditorium 
are  compared. 

Speaker  Distribution  Adjustment 

When  results  in  the  auditorium  vary 
widely,  it  may  prove  advisable  to  ad- 
just the  system  for  the  best  sound  at 
the  speakers  themselves,  and  then  re- 
point  them  to  distribute  the  sound  as 
evenly  as  possible.  On  the  other  hand, 
it  may  be  advisable  to  adjust  for  re- 
latively poor  sound  at  the  speakers,  and 
then  re-point.  Every  theatre  presents 
an  individual  problem;  no  general  rule 
is  possible. 

The  problem  in  the  projection  room 
is,  of  course,  to  vary  the  volume  of  in- 
put to  the  speakers  at  different  fre- 
quencies, the  extent  of  such  variation 
being  guided  by  microphone  and  oscil- 
loscope tests,  decibel  meter  tests  with 
the  help  of  Fig.  1,  or  hearing  tests. 
The  electrical  arrangements  used  to 
secure  such  variation  depend  upon  the 
design  of  the  system. 

Two-way  sound  systems  of  the  type 
covered  by  Fig.  1  are  equipped  with 
frequency-selective  filters  wired  into  the 
speaker  circuits.  There  are  several 
types  of  such  filters,  but  substantially 
all  of  them  are  equipped  with  simple 
means  for  controlling  their  action  with 
reference  to  broad  bands  of  frequencies. 
The  control  often  consists  of  a_series  of 
soldered  tap  connections,  and'  a  solder- 
ing iron  is  needed  to  shift  the  control- 
ling  contact   from   one   tap   to    another. 

One-way  systems  are  often  equipped 
with  tone  controls,  which  may  or  may 
not  be  adequate  for  providing  the  ex- 
tent of  adjustment  required.  Some  of 
these  controls  act  by  turning  a  knob 
or   dial.     Some  involve   shifting  of   sol- 


dered connections  in  the  circuit  of  an 
amplifier.  The  manufacturer  can  advise 
whether  his  equipment  is  built  with  fre- 
quency selective  circuits  of  any  kind, 
and  if  so,  how  they  should  be  used. 

Some  sound  systems  have  no  fre- 
quency controls  for  adjustments  in  thea- 
tres, while  others  have  controls  that 
may  prove  insufficiently  variable.  Thus, 
the  listener  might  demand  still  further 
suppression  of  the  lows  even  after  the 
projection  room  has  applied  maximum 
compensation.  In  this  case,  as  when 
there  are  no  frequency  controls,  ex- 
ternal  apparatus   must   be   added. 

The  additional  equipment  required 
will  sometimes  be  furnished  by  the 
manufacturer  of  the  original  installa- 
tion. It  may  be  wired  into  the  speaker 
circuit,  or  built  into  the  amplifier  as  a 
modification,  or  added  to  the  p.e.  cell 
circuit.  Where  the  manufacturer  does 
not  supply  such  apparatus,  it  can  be 
obtained  from  many  firms  specializing 
in  electrical,  sound  or  radio  equipment. 
Complete  information  as  to  the  nature 
of  the  controlling  action  desired,  and  as 
to  the  circuits  in  which  it  must  oper- 
ate, should  be   given. 

A  somewhat  crude  form  of  frequency 
control,  which  may  prove  adequate,  espe- 
cially when  used  only  to  supplement 
existing  facilities,  is  to  modify  the  focus 
of  the  exciter  lamp.  Anything  less  than 
the  best  possible  focus  reduces  the  high- 
frequency  response  and  brings  up  the 
lows  by  comparison.  On  the  other  hand, 
the  highs  are  emphasized  not  only  by 
the  sharpest  possible  focus  but  also  by 


scrupulous  cleanliness  of  the  optical 
system  and  photo-cell,  and  by  frequent 
changes  of  lamps,  using  only  those  that 
are  substantially  undarkened  and  have 
filaments  entirely  straight  when  hot.  (A 
magnifier  and  colored  glass,  or  colored 
gelatine,  may  be  used  to  make  sure  the 
filament  has  not  sagged  in  operation, 
which  some  filaments  do,  although 
straight  while  cold.) 

There  are  several  "hay-wire"  methods 
of  modifying  frequency  response:  highs 
can  be  cut  down  drastically  and  lows 
increased  by  connecting  a  small  con- 
denser across  the  loudspeaker  input 
transformer  or  voice  coil.  This  pro- 
cedure is  inadvisable  unless  carefully 
designed,  as  the  whole  middle  band  of 
frequencies  may  be  affected  unfavor- 
ably. It  is  always  preferable  to  design 
or  buy  a  true  frequency-selective  filter 
to  do  exactly  what  is  required  of  it, 
and  no  more. 

A  better  method  is  to  change  the 
loudspeaker  baffles.  In  the  case  of  flat 
baffles,  for  example,  increasing  their 
area  in  all  directions  will  increase  low- 
frequency  response ;  decreasing  that  area 
will  reduce  such  response.  The  same 
is  true  to  some  extent  of  trumpet-shaped 
baffles,  but  in  this  case  other  factors 
may  complicate  the  results.  Trumpet- 
shaped  baffles  can  be  modified,  how- 
ever, by  adding  a  short  strip  of  wood 
or  other  suitable  material  along  the  top, 
or  along  one  side,  to  deflect  the  sound 
away  from  some  surface  of  the  audi- 
torium, and  thereby  reduce  an  acoustic 
complication. 


Letters  to  the  Editor 


The  West  Coast  Preens 
Its  Gorgeous  Feathers 

Regarding  the  article  in  April  issue 
by  S.  E.  Anderson,  titled  "Theatre  Film 
Fires,"  p.  15.  It  is  regrettable  that  this 
man  used  his  affiliations  when  he  signed 
the  article,  because  anyone  unfamiliar 
with  the  I.  A.  might  thereby  assume  that 
his  personal  opinion  was  authentic.  You 
will  note  that  I  say  opinion,  and  not 
experience.  I  read  the  article  twice, 
and  then  looked  at  the  cover  to  make 
sure  I  wasn't  reading  Grimm's  Fairy 
Tales.  I  am  firmly  convinced  that  he 
has  a  highly  developed  sense  of  imagina- 
tion. 

I  suggest  that  he  visit  a  supply  store 
and  view  a  projector  that  has  really 
gone  through  an  1800-foot  film  fire.  He 
says  that  the  fire  was  hot.  That  state- 
ment is  one  of  the  few  that  is  entirely 
correct.  As  to  his  fire,  I  will  pass 
over  it  lightly,  as  it  is  obvious  that 
he  wasn't  present  at  the  time.  How- 
ever, if  I  am  wrong,  and  it  really  hap- 
pened, I  will  say  that  he  was  fortunate 
to  have  plenty  of  peroxide  handy,  as 
well    as    plenty    speedy    to    be    able    to 


clean  up  so  quickly  as  to  have  five 
minutes  left  over. 

He  says  that  the  firemen  were  amazed 
when  he  threaded  up  the  burned  pro- 
jector. Aren't  we  all?  He  probably 
did  have  a  fire  and  burned  18  inches, 
which  in  recounting  many  times  has 
turned  out  to  be  1800  feet.  As  Groucho 
Marx  said,  "You  know  how  those  things 
are,   they   multiply   like   rabbits." 

As  to  his  projection  room  design,  it 
undoubtedly  is  Class  A  for  his  town, 
but  could  hardly  be  used  in  this  terri- 
tory. We  of  the  Pacific  Coast  enjoy 
what  are  considered  really  fine  projec- 
tion rooms.  Many  men  have  devoted 
years  of  their  lives  to  designing  them, 
and  the  plans  they  have  laid  down, 
being  improved  by  time  and  experience, 
have  produced  projection  rooms  which 
stir  the  profound  admiration  of  those 
who  are  aware  of  their  existence.  Fore- 
most among  those  who  have  unstint- 
ingly  spent  their  money  for  this  pur- 
pose is  Fox  West  Coast ,  Theatres,  Inc. 
This  company  boasts  the  services  of  a 
recognized  authority  in  the  person  of 
R.  H.  McCullough,  Chief  Sound  and 
Projection  Engineer,  who  designs  these 


May  1937 


INTERNATIONAL     PROJECTIONIST 


19 


modern  rooms  which  are  a  triumph  of 
projection  engineering  both  as  to  com- 
pleteness and  efficiency.  Needless  to 
say,  they  do  not  look  like  Mr.  Ander- 
son's. 

Personally,  I  cannot  understand  bring- 
ing hot  air  from  the  roof,  over  a  bank 
of  heated  ballast  resistors,  into  the 
room  and  calling  it  a  fresh-air  supply. 
Our  State  laws  would  not  permit  it. 
There  are  many  legal  objections  to  his 
design.  For  example,  an  open  rewind, 
one  exit,  no  toilet  (or  do  they  still  use 
logs  in  Wisconsin?),  a  motor  generator 
set  not  isolated,  etc.,  etc.  In  conclu- 
sion, I  can  fully  sympathize  with  Mr. 
Anderson's  urge  to  write  the  article 
(we  all  get  a  bit  fictional  at  times)  but 
he  shouldn't  have  mailed  it. 

T.  B.,  California 

Foregoing  is  typical  of  many  letters  re- 
ceived on  same  topic.  Since  Mr.  Ander- 
son's room  departs  so  far  from  standard, 
there  need  be  no  further  discussion  on  that 
point.  Personally,  however,  we  wouldn't 
take  from  a  policeman  that  which  T.  B. 
of  the  snooty  West  Coast  hands  out  to 
Wisconsin.  Obviously,  projection  rooms  in 
California  are  no  less  wondrous  than  its 
climate,   scenery    and    real    estate. 

Suprex  Carbon  Pitting 

I  am  having  a  rather  trying  time  with 
Suprex  carbons,  and  I  seek  enlighten- 
ment. Probably  the  many  projectionists 
in  your  locality  who  are  using  these 
carbons  have  experienced  the  same 
trouble  as  I  am  having  at  present.  Is 
there  any  way  of  overcoming  the  spit- 
ting  action    by  the   positive? 

My  procedure  is  as  follows:  I  strike 
my  arc  four  to  five  minutes  before 
change-over,  and  nine  times  out  of  ten 
the  crater  by  this  time  has  settled  down, 
the  floor  being  in  perfect  shape.  Any 
time  from  the  beginning  of  a  reel  to 
its  finish,  the  positive  starts  a  period 
of  spitting  lasting  anything  from  one 
to  five  minutes,  and  then  just  settles 
down  again.  Besides  the  bad  effect  in 
the  light  of  the  screen  image,  it  doesn't 
do  my  mirrors  any  good.  I  am  using 
a  copper-oxide  rectifier.  I  would  be 
very  much  obliged  if  you  could  give 
me  some  information  in  this  respect. 
Carbons  are  baked  before  using. 

G.  C.  Gregory 
Wellington,  New  Zealand 

This  savors  of  long-distance  master-mind- 
ing, but  we'll  hazard  guess  trouble  is  due 
to  neither  rectifier  nor  dampness  in  car- 
bons. Baking  before  using  would  eliminate 
latter.  Uniformity,  goal  of  all  manu- 
facturers, is  doubly  important  in  carbon- 
making.  Sounds  like  a  poor  lot  of  car- 
bons, trouble  from  which  will  disappear 
with  last  of  batch — certainly  by  the  time 
this  I.  P.  reaches  N.  Z.  Same  trouble  in 
U.  S.  occasionally,  and  nothing  can  be  done 
but   take   it. 

I.  P.  Goes  to  College 

My  I.  P.  is  whisked  away  from  me 
immediately  it  arrives  each  month.  My 
son  attends  the  Univ.  of  British  Colum- 
bia, and  they  have  a  radio  and  sound 
club.  Result:  the  club  reads  I.  P.  be- 
fore I  do.  because  they  find  your  dia- 
grams invaluable.    Noted  where  Nebraska 


STEPS  IN  THE  MANUFACTURE  OF 
MOTION  PICTURE  FILM 

By  DR.  E.  K.  CARVER 

RESEARCH   LABORATORY,    EASTMAN    KODAK    COMPANY 


A  brief  account  of  some  of  the  more  im- 
portant phases  \of  manufacturing  motion 
picture  film,  tracing  the  product  through 
the  plant  from  the  raw  materials  to  the 
finished  product.  Originally  presented  be- 
fore the  S.M.P.E. 

THE  business  of  manufacturing  photo- 
graphic film  is  a  peculiarly  pleasant 
one  for  the  technical  man.  There  are  three 
principal  reasons  for  this:  first,  most  of 
the  progress  in  this  industry  is  based  upon 
scientific  research  of  a  fundamental  char- 
acter; second,  there  is  a  wide  variety  of 
technical  problems,  so  that  there  is 
almost  unlimited  scope  for  technical 
skill,  and  third,  due  to  the  care  required 
in  handling  all  the  materials  involved, 
the  type  of  workmen  attracted  to  this 
industry  is  such  that  it  is  always  a 
pleasure  to  be  associated  with  them. 

The  different  positions  from  which 
the  manufacturer  of  motion  picture  film 
may  be  viewed  is  exemplified  by  the  two 
expressions,  "film  base"  and  "film  sup- 
port." Both  these  expressions  mean  the 
same  thing,  but  we  find  that  one  of  them 
is  used  chiefly  by  the  emulsion  makers, 
and  the  other  chiefly  by  the  support 
makers.  To  the  emulsion  maker,  the 
film  support  is  nothing  more  than  its 
name  implies — a  transparent  material 
upon  which  he  may  coat  his  carefully 
prepared  emulsion.  Among  the  makers 
of  the  support,  however,  this  material 
is  ordinarily  referred  to  as  the  "base." 
They  not  only  speak  of  it  as  the  base, 
but  they  think  of  it  as  the  basic  mate- 
rial upon  which  is  coated  a  thin  layer 
of  a  creamy  material  before  the  base  is 
ready  for  use. 

From  the   point  of  view  of  the  emul- 


sion coater,  both  the  base  and  the  emul- 
sion are  simply  raw  materials,  fairly 
simple  in  their  properties,  although  one 
of  them  possesses  the  extremely  annoy- 
ing property  of  being  sensitive  to  light, 
to  abrasion,  to  high  temperatures,  to 
over-drying,  to  under-drying,  and,  in  fact, 
to  almost  every  possible  variation  in 
handling. 

Cooperation  by  Large  Group 

To  the  machine  designer,  motion  pic- 
ture film  is  made  by  machinery,  the 
workmen  merely  feeding  and  tending  the 
machines.  To  the  workman,  the  film  is 
manufactured  in  distinct  steps,  each  step 
being  a  separate  and  distinct  job  in 
which  he  takes  pride  in  being  a  special- 
ist. From  our  point  of  view,  then,  mo- 
tion picture  film  is  manufactured  by  the 
coordinated  efforts  of  a  large  number 
of  separate  units.  This  coordination  im- 
plies cooperation,  and  it  is  this  feature 
of  the  work  especially  that  contributes 
most  to  the  pleasure  of  working  in  the 
film  industry. 

Film  manufacturing  may  be  divided 
into  two  main  phases.  One  has  to  do 
with  emulsion  making,  which  includes 
gelatin  manufacturing  and  the  prepara- 
tion of  the  emulsions  for  coating.  The 
other  includes  all  other  departments  con- 
nected with  the  manufacture  of  film — 
namely,  the  Chemical  Plant,  where  the 
cotton  is  nitrated,  the  solvents  distilled, 
and  the  dopes  mixed:  the  Roll  Coating 
department,  where  the  dope  is  coated 
into  transparent  sheets  of  film  support; 
the  Emulsion  Coating  department,  where 
the  emulsion  is  coated  upon  the  film 
base;  and  the  Finished  Film  department, 


killed  bill  for  projection  room  lavora- 
tories.  Here  in  B.  C.  such  a  law  has 
been  in  force  for  12  years.  Nebraska 
boys  should  gather  up  all  such  laws  of 
other  states  for  presentation  to  their 
horse-and-buggy  legislators. 

After  looking  at  some  shots  of  South- 
ern U.  S.  theatres  we  realize  that  we 
have  just  as  good,  if  not  better,  here 
in  B.  C.  Will  forward  a  print  soon  to 
prove  it.  Keep  up  your  good  work  for 
the  film-grinders. 

W.  A.  Crile 
L.  U.  348,  Vancouver,  B.  C. 

No,  Nebraska  boys  should  force  legis- 
lators to  work  a  few  tricks  and  see  how 
they  like  it. 

A   Gentlemen's  Agreement 

I    agree    with    W.    Hoy,    of    Calgary, 


Canada,  that  I.  P.  should  devote  a  page 
for  equipment  (sound  and  visual) 
troubles  and  their  remedies.  If  each 
man  would  write  a  short  letter  detailing 
his  trouble  and  the  remedy  therefor,  we 
could  help  each  other  considerably.  A 
good  name  for  this  page  would  be 
"Service." 

Leonard  T.  Banta 
Hollywood.  Florida 

Mr.  Banta  agrees  with  Mr.  Hoy,  and  we 
agree  with  both  of  them.  The  success  of 
such  a  page  (space  for  which  we  shall  be 
overjoyed  to  provide)  is  dependent  on  field 
contributions,  the  dearth  of  which  to  date 
indicates  that  positively  nothing  ever  hap- 
pens to  disturb  projectionists'  serenity.  With- 
out a  flicker  of  playfulness,  we  suggest 
that  Messrs.  Hoy  and  Banta  provide  the  first 
contributions    to    start    the    page    off. 
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the  new  improved 

FOREST 


Copper-Oxide  Rectifiers 


NOW  the  Forest  Rectifier  is 
more  efficient  than  ever. 
Among  the  improvements  made 
in  this  modern  source  of  power 
supply  are: 

Full  Remote  Control — a  new 
feature  designed  expressly  for 
the  convenience  of  the  projec- 
tionist. 

Complete  Burlt-ln  Fuse  Pro- 
tection—  adding  new  protec- 
tion and  greater  efficiency  to 
the  already  large  margin  of 
superiority  provided  by  a  For- 
est Rectifier. 

AH  Units  Surge-Tested  — 
each  and  every  Forest  copper- 
oxide  unit  is  pre-tested  at  the 
factory  to  insure  maximum  op- 
erating efficiency. 


These  improvements  have 
been  effected  in  ALL  models 
of  Forest  Copper-Oxide  Recti- 
fiers, including  the  following: 

Single  50  Single  65 

Twin  50  Twin  65 

Forest  Twin  Rectifiers  afford 
as  complete  and  satisfactory 
an  installation  as  though  two 
units  were  used.  The  idle  unit 
in  the  twin  equipment  draws 
absolutely  no  current  and  af- 
fords the  same  economical  op- 
eration as  a  single  unit. 

The  overwhelming  superiority 
of  Copper-Oxide   rectifiers  as 


the  modern  source  of  power 
supply  has  been  demonstrated 
to  the  complete  satisfaction  of 
thousands  of  projectionists  and 
theatre  owners.  Forest  Recti- 
fiers are  best,  naturally,  be- 
cause rectifiers  are  a  specialty, 
not  a  sideline,  with  Forest. 

There  is  a  Forest  Rectifier 
available  for  every  theatre  ap- 
plication. Write  to  us  today 
for  a  circular  containing  de- 
tailed information  on  rectifiers 
for  theatre  use  that  are  effici- 
ent, economical  and  require  no 
maintenance. 


Sold  by  Independent  Supply  Dealers  Everywhere 

FOREST  MFG  CORP. 


Belleville 


New  Jersey 


U.  S.  A. 
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where  the  film  is  slit,  perforated,  and 
packed  ready  for  shipment. 

The  raw  materials  used  in  the  manu- 
facture of  nitrate  film  support  are  cot- 
ton linters,  sulphur,  sodium  nitrate, 
camphor,  and  solvents.  For  safety  sup- 
port they  are  cotton  linters,  acetic  an- 
hydride, acetic  acid,  triphenyl  phosphate, 
and  solvents.  For  the  emulsions  they 
are  hides,  silver,  nitric  acid,  potassium 
bromide,  and  sensitizing  dyes. 

The  cotton  linters  used  for  the  manu- 
facture of  cellulose  nitrate  are  prepared 
from  the  short  fibres  of  the  cotton  plant 
obtained  by  means  of  a  special  cutting 
machine  from  the  cotton  seeds  after  gin- 
ning. They  are  prepared  for  nitration 
at  the  various  plants  in  the  South  by 
special  treatment  with  caustic  soda  and 
hot  water.  Careful  control  of  the  treat- 
ments is  necessary  in  order  that  the 
cellulose  nitrate  be  suitable  for  nitra- 
tion. 

The  Nitrating  Plant  is  arranged  to 
follow  the  gravity  system.  The  linters, 
upon  arrival,  are  taken  to  the  top  floor 
of  the  building.  There  they  are  put  in 
a  combined  picking  and  drying  machine, 
where  the  bales  are  torn  apart  by  means 
of  saw-teeth  and  brought  to  a  uniform 
and  low  moisture  content  by  means  of 
controlled  drying.  From  the  drying  bins 
the  cotton  is  weighed  out  and  placed 
into  chutes,  ready  for  immersion  in  a 
nitrating  bath. 

These  nitrating  baths,  or  pots,  are 
steel  containers  with  special  rotating 
stirrers  which  will  quickly  immerse  the 
cotton  beneath  the  surface  of  the  acid 
contained  in  the  pots.  The  acid  is  a 
specially  controlled  mixture  of  sulphuric 
acid  and  nitric  acid  containing  definite 
amounts  of  water.  The  water  content 
is  the  chief  factor  in  controlling  the  per- 
centage of  nitrogen  in  the  nitrocelluose, 
although,  of  course,  the  sulphuric  acid 
and  nitric  acid  also  must  be  in  the  right 
proportions. 

After  nitration  for  a  definite  length 
of  time  at  controlled  temperature,  the 
nitrocellulose  and  acid  are  dumped 
through  a  pipe  into  a  centrifuge  on  the 
floor  below.  Four  nitrating  pots  will 
take  care  of  one  centrifuge.  The  centri- 
fuge is  made  of  stainless  steel  and  is 
used  to  remove  the  acid  from  nitrocel- 
lulose. After  as  much  acid  as  possible 
has  been  removed  by  centrifugal  force, 
the  operator  opens  the  centrifuge,  and 
by  means  of  a  long  spatula,  removes  the 
cake  of  nitrocellulose  from  the  sides  of 
the  basket  and  dumps  it  through  the 
bottom  into  a  rapid  stream  of  running 
water  which  carries  it  into  wash  tanks. 

Removing  the  Residual  Acid 

In  these  wooden  wash  tanks,  the 
nitrocellulose,  or  "cotton"  as  it  is  gen- 
erally called,  is  subjected  to  many 
changes    of    hot    water    to    remove    the 


residual  acid.  The  stability  of  the 
nitrate  depends  to  a  large  extent  upon 
the  thoroughness  of  this  washing  opera- 
tion. The  nitrocotton  is  stored  in  a 
wet  condition  until  ready  for  use,  when 
it  is  dehydrated  by  means  of  another 
centrifuge  which  removes  most  of  the 
water  by  centrifugal  force.  By  washing 
in  this  same  centrifuge  with  butyl 
alcohol,  the  remainder  of  the  water  is 
removed.  The  dehydrated  nitrocellulose 
is  put  into  specially  insulated  metal  cans 
and  taken  to  the  Dope  department, 
where  it  is  mixed  with  solvent  to  form 
dope.  The  solvents  most  used  for  mak- 
ing nitrate  films  are  methyl  alcohol, 
ethyl  alcohol,  acetone,  and  sometimes 
alcohol  and  ether. 

The  dope  mixers  are  large  tanks 
equipped  with  paddles  rotating  in 
opposite  directions  and  driven  by  power- 
ful gears.  Into  these  mixers  the  nitro- 
cotton and  solvents  are  placed,  and  the 
paddles  rotated  until  a  clear,  uniform 
dope  is  obtained.  From  one  mixer  the 
dope  is  pumped  through  filters  to  other 
mixers  for  further  mixing  and  filtra- 
tion. In  these  mixers  camphor,  or 
triphenyl  phosphate  in  the  case  of  cel- 
lulose acetate  film,  is  blended  with  the 
dopes  to  plasticize  and  stabilize  the 
finished  film.  The  finished  dope  has 
much  the  appearance  of  clear,  strained 
honey. 

From  the  Dope  department,  the  solu- 
tions are  pumped  to  the  Roll  Coating 
department,  where  they  are  coated  or 
cast  into  the  form  of  film  support.  In 
the  roll  coating  machines,  the  dope  is 
spread,  by  means  of  a  hopper  or  trough 
having  a  narrow  slit  at  the  bottom,  upon 
the  upper  surface  of  a  large,  slowly 
rotating  polished  wheel.  These  wheels 
vary  from  about  12  to  18  feet  in  diam- 
eter and  from  four  to  five  feet  in  width. 
As  they  slowly  rotate,  a  current  of  hot 
air  is  passed  around  their  periphery, 
evaporating  the  solvents  from  the  dope, 
so  that  by  the  time  the  dope  has  made 
almost  one  revolution,  coating  is  dry  and 
is  ready  to  be  stripped  from  the  wheel. 

After  stripping,  it  passes  over  a  long 
series  of  small  rollers  or  drums,  for  the 
final  curing  operation.  As  it  passes  over 
these  drums,  various  layers  of  other 
materials  are  usually  applied.  One  of 
the  applications  which  is  almost  uni- 
versal in  making  photographic  film,  is  a 
substratum   of  thin   gelatin.     This   sub- 


stratum is  necessary  in  order  to  make 
the  emulsion  adhere  firmly  to  the  film 
support.  For  certain  types  of  film,  anti- 
halation  backings  or  tints  may  also  be 
required. 

The  air  leaving  the  roll  coating  ma- 
chine contains  a  certain  amount  of  sol- 
vent which  must  be  recovered  if  the 
process  is  to  be  economical.  Of  the 
various  methods  of  solvent  recovery 
used,  water  scrubbing,  activated  char- 
coal, and  refrigeration  are  the  most  com- 
mon, and  refrigeration  is  generally  re- 
garded the  most  satisfactory,  due  to  the 
fact  that  during  refrigeration  the  air  is 
also  dehydrated  and  brought  to  a  uni- 
form condition.  The  finished  film  sup- 
port is  then  wound  into  rolls,  put  into 
metal  cans,  and  stored  in  cool  rooms 
until  ready  to  be  coated  with  the  emul- 
sion. 

Silver  for  Emulsion  Making 

The  principal  raw  material  for  emul- 
sion making  is  silver,  which  comes  in 
the  form  of  ingots.  These  ingots  are 
dissolved  in  nitric  acid  and  the  result- 
ing silver  nitrate  is  recrystallized  several 
times  in  distilled  water  in  large  por- 
celain dishes.  Specially  selected  gelatin, 
chosen  not  only  with  regard  to  its  phy- 
sical properties,  but  also  for  its  effect 
upon  the  photographic  quality  of  emul- 
sions made  from  it,  is  the  other  impor- 
tant raw  material  used  in  emulsion  mak- 
ing. The  silver  nitrate  is  precipitated 
in  the  presence  of  gelatin,  by  means  of 
potassium  bromide,  iodide,  or  chloride 
in  a  water-jacketed  kettle  provided  with 
a  stirrer.  The  gelatin  is  then  set  by 
being  chilled  in  water  and  pressed  out 
in  the  form  of  spaghetti  in  an  emulsion 
press.  These  strips  or  rods  of  emulsion 
are  soaked  in  distilled  water  to  wash 
out  the  residual  salts.  After  ripening 
and  other  special  treatments,  such  as 
the  addition  of  sensitizing  dyes,  the 
emulsion  is  ready  for  coating. 

The  emulsion-coating  operation  is 
similar  in  many  of  its  details  to  coating 
other  fabrics,  such  as  artificial  leather, 
gummed  paper,  etc.,  except  for  the  re- 
quirements of  cleanliness,  uniformity, 
and  the  fact  that  the  operation  must  be 
done  in  the  dark.  The  operation  is  car- 
ried out  by  passing  the  film  support, 
subbed  side  down,  beneath  a  roller 
partly  immersed  in  a  pan  of  melted 
(Continued  on\  page  25) 


Forerunner  of  Modern  Projector  Shown  in  N.  Y. 


A  "guioco  di  luce,"  or  "play  of  light" 
device,  one  of  the  earliest  known  fore- 
runners of  the  modern  motion  picture 
projector,  is  among  the  recent  acquisi- 
tions of  the  Cooper  Union  Museum  for 
the  Arts  of  Decoration  in  New  York 
City. 

Apparently  constructed  about  1780  for 
King  Vittorio  Amadeo  of  Savoy  and 
his  Queen,  Maria  Antoinetta,  whose 
ciphers  appear  together  on  one  of  its 
interchangeable  designs,  it  is  a  cabinet 
30"  high,  22"  wide,  and  12"  deep, 
covered  with  Italian  wallpaper  of  the 
period.     Its  effect  depends  on  the  syn- 


chronization of  light  and  movement.  A 
lamp  is  arranged  inside  to  shine  through 
cards  pierced  in  flowing  designs  and 
turned  by  a  sandwheel. 

The  only  machine  of  its  kind  ever 
brought  to  America  and  one  of  the 
few  known  to  exist  anywhere,  it  was 
purchased  from  a  French  dealer  who  dis- 
covered it  in  a  mass  of  odds  and  ends 
in  an  old  French  chateau.  It  is  dated 
by  its  covering  wallpaper  and  by 
rhymed  couplets  inscribed  in  faded 
Savoyard  Italian  on  the  backs  of  the 
cards,  one  of  which  bears  the  legend. 
"Vive  la  Maison  Royale  de  Savoie." 


A  NEW  ZERO-CURRENT  METER  FOR 
PROJECTION     ROOM     USE 

By  ROBERT  GARWIN 

MEMBER,    PROJECTIONIST    LOCAL    UNION    160,    CLEVELAND,    OHIO 


SINCE  the  inception  of  radio,  and, 
later,  sound  projection  systems, 
with  their  multiplicity  of  circuits 
carrying  extremely  small  values  of  cur- 
rent, the  crying  need  of  the  service- 
man has  been  a  meter  so  sensitive  that 
its  connection  to  a  circuit  would  not 
disturb  the  values  of  current  and  volt- 
age existing  in  that  circuit,  by  virtue 
of  the  fact  that  the  meter  itself  re- 
quires some  current  for  its  operation, 
the  value  of  that  current  depending  to 
a  large  extent  upon  its  sensitivity. 

This  meter-actuating  current  must,  of 
course,  be  drawn  from  the  current 
supply,  and  passes  through  the  circuit 
to  the  point  at  which  the  meter  is  con- 
nected. If,  as  is  usually  the  case,  there 
are  resistors  in  the  circuit  through 
which  the  current  must  pass  to  reach 
the  meter,  then  this  meter-actuating 
current  will  cause  a  voltage-drop  to  be 
developed  in  these  resistors,  which 
would  not  be  present  if  the  meter  were 
not   connected   to    the    circuit. 

This  voltage-drop  naturally  lowers  the 
voltage  at  the  point  of  connection  to 
the  circuit  element  (plate,  screen  or 
grid),  being  supplied  by  this  current 
and  disturbs  the  operation  of  the  entire 
circuit  to  the  extent  to  which  the  par- 
ticular element  is  sensitive  to  a  change 
in  voltage.  The  amount  of  circuit  dis- 
turbance caused  by  the  connection  of 
a  meter  depends  upon  two  factors:  first, 
the  relation  of  the  value  of  the  meter- 
actuating  current  to  the  value  of  the 
current  normally  flowing  through  that 
circuit — that  is,  in  a  circuit  already 
carrying  a  fairly  heavy  current,  the  addi- 
tion of  a  small  meter  current  will  be 
almost,  if  not  entirely,  negligible.  The 
second  factor  governing  circuit  disturb- 
ance is  the  sensitivity  of  that  particular 
circuit  element  to  which  the  meter  is 
connected  to  a  change  in  voltage. 

Effect  of  Voltage  Variation 
In  a  heater  circuit  the  voltage  can 
be  varied  considerably  without  creating 
any  disturbance  in  operation;  also,  to  a 
large  extent,  a  transformer-coupled  plate 
is  insensitive  to  voltage  variation.  On 
the  other  hand,  a  resistance-coupled 
plate  is  quite  sensitive  to  voltage  change, 
and  a  grid  is  extremely  sensitive,  in- 
herently, to  any  change  in  bias  voltage 
and     requires     accurate     adjustment     of 


FIGURE  1 

Typical  Grid  Circuit 

such  bias  voltage  for  undistorted  opera- 
tion. 

For  example,  with  a  5-volt  filament 
circuit  normally  carrying  1  ampere,  the 
connection  of  even  a  low-resistance  volt- 
meter of  100  ohms  per  volt  would,  if 
the  10-volt  scale  were  used,  add  .005 
of  an  ampere  to  the  current  normally 
flowing  and  would  introduce  a  com- 
pletely negligible  additional  voltage- 
drop.  Of  course,  a  meter  having  a 
higher  resistance  (1000  ohms  per  volt 
or  more )  would  mean  an  even  smaller  ad- 
ditional voltage-drop.  However,  in  a  plate 
circuit  carrying  1  mil  through  a  50,000- 
ohm  resistor  from  a  plate  supply  of  250 
volts,  the  normal  voltage-drop  would  be 
50  volts  and  the  voltage  at  the  plate 
would  be  200,  normally.  The  connec- 
tion of  a  100-ohms-per-volt  meter  to  the 
plate  using  the  250-volt.  scale,  would 
parallel  the  apparent  resistance  of  the 
tube  (which  is  200  volts  divided  by  .001 
ampere,  or  200,000  ohms)  with  the  re- 
sistance of  the  meter  (which  is  25,000 
ohms  for  the  250-volt  range).  The  com- 
bined resistance  would  be: 

1  1 


1  1 

+ ■ 


.000005  +  .00004 


200,000       25,000 
1 


.000045 


22,222    ohms. 


This  resistance  in  series  with  the  50,000- 
ohm  plate  resistor  offers  a  total  resist- 
ance of  72,222  ohms  to  the  flow  of  cur- 
rent. The  actual  current  flow  would 
then  be: 

250 

=  .0035  ampere 

72,222 
which  would  cause  a  voltage-drop  in  the 
plate  resistor  of  50,000  x  .0035  =  175 
volts.  This  drop  subtracted  from  the 
plate  supply  of  250  volts  would  leave 
only  75  volts  at  the  plate  of  the  tube, 
which  would  completely  upset  the  opera- 
tion of  the  tube. 

It  can  readily  be  understood,  then, 
that  the  100-ohm-per-volt  meter  is  abso- 
lutely worthless  when  measuring  plate 
or  grid  voltages.  If,  instead,  a  1000- 
ohms-per-volt  meter  were  used  in  the 
aforementioned  plate  circuit,  some  dis- 
turbance would  occur,  although  to  a  les- 
ser extent.  The  meter  resistance  on  the 
250-volt  range  would  then  be  250,000 
ohms,  which,  in  parallel  with  the  apparent 
tube  resistance  of  200,000  ohms,  would 
give  a  combined  resistance  of: 

1  1 


1   + 


.000005 +  .000004 


200,000   250,000 
1 

=111,111  ohms. 

.000009 
The  current  flow  would  now  be: 
250 

=.00155  ampere, 

50,000  +  111,111 
which  would   develop   a  voltage-drop   in 
the  plate  resistor  of  50,000  x  .00155  = 
77.5  volts,  leaving  a  voltage  at  the  plate 
of  250  —  77.5  =  172.5. 

Of  course,  this  is  not  the  true  value 
of  plate  voltage  when  the  meter  is  not 
connected,  but  the  circuit  disturbance 
caused  by  the  drop  in  plate  voltage 
from  200  to  this  value  would  probably 
not    be    of   any    great   consequence.      It 


FIGURE  2 

Elementary  circuit  of 
zero-current  meter 
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may  be  assumed,  therefore,  that  for 
measuring  plate  voltage,  even  in  resist- 
ance-coupled circuits,  the  1000-ohms- 
per-volt  meter  is  satisfactory  and  gives 
a  reasonably  accurate  approximation  of 
the  actual  plate  voltage. 

Grid  Circuit  Very  Sensitive 

The  most  sensitive  part  of  the  vacuum 
tube  circuit  is  that  portion  designated 
as  the  grid  circuit.  The  grid  is  sup- 
plied with  a  bias  voltage,  usually  from 
a  biasing  resistor  in  the  plate  return 
circuit.  This  bias  voltage  is  supplied 
to  the  grid  through  a  grid  resistor,  the 
value  of  which  usually  ranges  from  100,- 
000  ohms  to  1  megohm,  although  in  some 
cases  it  is  as  high  as  10  megohms. 
Assuming  that  it  is  desired  to  measure 
the  grid-bias  voltage  of  a  tube  in  a  cir- 
cuit such  as  shown  in  Fig.  1,  it  is  nec- 
essary to  examine  the  conditions  set  up 
by  the  connection  of  a  meter  to  the 
circuit. 

In  normal  operation  the  plate  current 
flow  through  the  bias  resistor  t^  of 
1000  ohms  is  5  mils,  causing  a  voltage- 
drop  in  Rx  of  1000  x  .005  =  5.0  volts. 
This  bias  voltage  is  supplied  to  the  grid 
through  R2  of  500,000  ohms  resistance. 
Since  there  is  no  current  flow  from  the 
grid,  there  is  no  voltage-drop  in  R2  and 
the  full  bias  voltage  is  available.  How- 
ever, in  measuring  the  grid  bias  volt- 
age at  the  tube,  if  a  1000-ohms-per-volt 
meter  is  used,  on  the  10-volt  range,  it 
inserts  a  resistance  of  10,000  ohms  be- 
tween grid  and  cathode,  thus  completing 
the  circuit.  The  grid  bias  of  5  volts 
is  now  impressed  on  a  closed  circuit  con- 
sisting of  the  grid  resistor,  the  meter 
resistance  and  the  bias  resistor.  The 
current  flowing  in  the  circuit  is: 
5 


500.000  +  10,000  +  1000 
5 

=  .0000098    ampere. 

511,000 
This  current  causes  a  voltage-drop  in 
the  grid  resistor  of  500,000  x  .0000098  = 
4.9  volts,  leaving  a  drop  across  the  meter 
of  .1  volt,  which  is  what  the  meter  will 
read  and  which  will  be  the  actual  bias 


FIGURE  4 

External  view  of  zero- 
current  voltmeter,  show- 
ing various  connections 
and  controls  as  well  as 
overall  arrangement 
within    carrying    case 


voltage  on  the  grid  as 
long  as  the  meter  is 
connected.  Naturally,  it 
is  impossible  to  accur- 
ately determine  the  true 
grid  bias  voltage  with 
such  a  meter. 

Development  of  more 
highly  sensitive  meter 
movements  has  proceed- 
ed steadily  in  the  search 
for  measuring  instru- 
ments that  would  oper- 
ate on  less  current.  The 
50-microampere  meter  movement  has  a 
resistance  of  20,000  ohms  per  volt,  and  of 
course  gives  a  closer  approximation  to  the 
true  voltage  than  the  1000-ohms-per-volt 
meter.  Using  this  meter  on  the  10-volt 
range  to  measure  the  grid  bias  voltage 
in  the  circuit  previously  discussed,  the 
current  flowing  would  now  be: 

5 

500,000  +  200,000  +  1,000  = 
.0000071  ampere 
and  the  drop  in  the  grid  resistor  would 
be  500,000  x  .0000071  =  3.55  volts,  leav- 
ing a  voltage  at  the  grid  and  across  the 
meter  of  1.45  volts.  This  value,  while 
higher  than  the  .1  volt  read  by  the 
1000-ohm- per- volt  meter,  is  still  a  very 
poor  and  inaccurate  approximation  of 
the  true  grid  voltage,  and  renders  even 
this  highly  sensitive  meter  useless  for 
this  purpose. 

Engineers  of  the  Hickok  Electrical  In- 
strument Co.,  of  Cleveland,  while  en- 
gaged in  research  devoted  to  the  design 
of  highly  sensitive  voltmeters  for  accu- 
rately measuring  grid  voltage,  finally 
decided  that  any  meter  which  draws  any 
current  whatsoever  from  the  grid  circuit 
through  the  grid  resistor  will  inevitably 


cause  a  comparatively  high  voltage-drop 
in  the  grid  resistor,  which  will  cause 
the  voltage  reading  at  the  grid  to  be  so 
inaccurate   as   to  be  worthless. 

They  then  decided  to  build  a  volt- 
meter that  would  draw  absolutely  no 
current  from  the  circuit  the  voltage  of 
which  is  being  measured.  The  result 
is  the  Hickok  Zero-Current  Voltmeter, 
a  unique  instrument  that  actually  draws 
no  current  from  the  circuit  to  which  it 
is  connected  and  therefore  causes  no 
drop  in  the  grid  resistor.  The  result 
is  that  this  voltmeter  reads  the  grid  bias 
voltage  at  the  tube  as  the  accurate  and 
true  grid  bias. 

The  principle  of  this  meter  is  simple 
— in  fact,  so  simple  that  one  wonders 
that  it  had  not  utilizied  far  sooner.  In 
another  form  it  has  been  in  use  in  elec- 
trical laboratories  for  many  years.  The 
principle  employed  is  that  of  the  bridge 
circuit,  in  which  an  external  unknown 
voltage  is  opposed  to  a  point  of  balance 
by  an  internal  adjustable  voltage.  The 
elementary  circuit  is  shown  in  Fig.  2. 

The  unknown  voltage  which  is  to  be 
measured  is  connected  at  Eu.  The 
potential  of  the  battery  B  is  varied,  in 
effect,    by    the    potentiom?ter    P.     When 
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P  is  adjusted  so  that  the  galvanometer 
G  reads  zero,  the  unknown  potential  has 
been  exactly  equalled  by  an  opposing 
potential  from  the  battery.  Therefore 
no  current  flows  through  the  galvano- 
meter either  from  the  unknown  voltage 
source  or  from  the  battery.  If  any  cur- 
rent is  flowing,  the  galvanometer  will 
not  read  zero,  showing  that  the  battery 
voltage  is  not  exactly  equal  to  the  un- 
known voltage  and  must  be  adjusted. 
"When  the  galvanometer  reads  zero,  the 
voltmeter  Vm  reads  the  effective  volt- 
age of  the  battery,  which  is  exactly 
equal  to  the  unknown.  It  must  be 
understood  that  the  current  actuating 
the  voltmeter  is  supplied  by  the  battery 
alone — no  part  of  this  current  flows  as 
a  result  of  the   unknown  voltage. 

The  actual  circuit  of  the  Zero-Cur- 
rent voltmeter  has  been  designed  some- 
what differently  from  that  shown  in  Fig. 
2.  Batteries  have  been  eliminated  and 
replaced  by  a  transformer  and  rectifier 
tube  (6C53).  The  galvanometer  has  been 
eliminated  and  instead  the  moving  coil 
of  the  voltmeter  is  used  as  a  galvan- 
ometer. 

This  coil  is  used  first  in  one  circuit 
and  then  transferred  to  another,  after 
the  voltages  are  equallized,  in  order  to 
read  the  adjusted  voltage  from  the  power 
unit.  This  transfer  is  accomplished  by 
a  push-button  switch  which  disconnects 
the  moving  coil  from  the  series  circuit, 
between  the  opposing  voltages,  and  re- 
connects it  to  the  power  unit  circuit, 
which  has  ample  capacity  to  operate  the 
meter  without  voltage-drop.  In  this  in- 
strument it  is  possible  for  the  first  time 
to  obtain  conveniently  and  simply,  at 
the  grid  of  the  tube,  the  true  and  accu- 
rate bias  voltage,  instead  of  what  in 
the  past  has  always  been,  even  at  best, 
a  very  poor  approximation. 

The  actual  circuit  of  the  Hickok  zero- 
current  voltmeter  is  shown  in  Fig.  3. 

How  the  Meter  Operates 

The  power  transformer  "T"  is  con- 
■  nected,  by  a  cord  and  plug  supplied  in 
the  instrument,  to  any  110- Volt,  60-cycle 
outlet,  and  furnishes  filament  and  plate 
to  the  metal  tube  6C5  used  as  a  rectifier. 
The  plate  voltage  is  adjustable  in  three 
steps  by  the  switch  S2.  The  filter  cir- 
cuit consists  of  the  condenser  C2,  the 
150-henry  choke  and  the  second  con- 
denser CI.  This  part  of  the  circuit  re- 
places the  battery  B  in  Fig.  2.  The 
potentiometer  P,  in  connection  with  the 
switch  S2,  allows  the  internal  voltage 
to  be  smoothly  and  continuously  varied 
from  0  to  250  volts. 

SI  is  a  range  selector  switch,  permit- 
ting the  use  of  any  of  three  ranges: 
0-10,  0-50  and  0-250  volts  by  connecting 
one  or  more  of  the  multiplier  resistors, 
R2,  R3,  R4  into  the  circuit,  and  is 
ganged  with  S2  in  such  a  manner  that 


as  SI  is  moved  to  a  higher  range,  the 
plate  voltage  at  the  rectifier  is  corre- 
spondingly increased. 

In  operation,  the  unknown  grid  volt- 
age is  connected  at  Eu,  and  attempts  to 
send  a  current  through  Rl,  the  meter  M, 
and  then  through  that  portion  of  a  re- 
sistor group  R2,  R3,  R4  that  is  in  the 
circuit,  then  down  through  the  blade  of 
SI,  to  the  left  in  the  bottom  wire  and 
so  back  to  Eu.  At  the  same  time  a 
current  is  flowing  from  the  power  unit 
through  the  potentiometer  P,  to  the  left 
to  S3,  into  the  top  spring  of  S3,  then 
to  the  right  and  down  to  the  resistor 
group,  through  SI  and  back  to  the 
power  unit. 

This  internal  current,  in  passing 
through  the  resistors,  causes  a  voltage- 
drop  across  them,  which  can  be  meas- 
ured between  the  points  B  and  C.  This 
voltage  is  of  the  same  polarity  as  the 
external  voltage  which  is  applied  at  A 
and  C.  Therefore,  if  the  potential  be- 
tween A  and  C  is,  for  example,  10  volts, 
while  that  between  B  and  C  is  only  9 
volts,  then  A  is  1  volt  higher  than  B, 
and  a  current  will  flow  through  the  meter 
from  A  to  B,  causing  it  to  deflect,  let  us 
say,  to  the  right.  However,  the  internal 
current  can  be  varied  by  the  potentio- 
meter P,  thereby  varying  the  accompany- 
ing potential  drop  across  the  resistors 
and  between  B  and  C. 

If  this  potential  is  thus  raised  to  11 
volts,  then  B  will  be  1  volt  higher  than 
A  and  a  current  will  flow  through  the 


meter  from  B  to  A,  thereby  causing  it 
to  deflect  to  the  left.  If,  by  means  of 
the  potentiometer,  the  potential  be- 
tween B  and  C  is  caused  to  become 
exactly  equal  to  the  external  potential 
as  applied  between  A  and  C,  then  the 
points  A  and  B  will  be  of  exactly  the 
same  potential  and  no  current  will  flow 
through  the  meter,  which  will  indicate 
zero  deflection  or  zero  current,  show- 
ing that  absolutely  no  current  is  flowing 
through  the  external  circuit  and  there- 
fore no  potential  drop  is  developed 
across  the  grid  resistor  in  the  circuit  be- 
ing tested. 

When  the  balance  has  been  attained, 
the  switch  S3  is  depressed,  which  throws 
the  internal  voltage — without  in  any  way 
changing  its  value — across  the  meter 
movement  in  series  with  its  proper  multi- 
plier resistors.  In  other  words,  instead 
of  acting  as  a  galvanometer  as  before, 
it  now  becomes  a  voltmeter  and  measures 
the  internal  voltage  which  previously  was 
balanced  to  equal  the  external  voltage. 
In  this  manner  it  is  possible  to  measure 
grid  bias  voltage  at  the  tube  at  its  true 
value. 

This  zero-current  voltmeter  is  built 
into  an  extremely  compact  and  conveni- 
ent testing  instrument,  the  Hickok 
Model  SG,  4800-E.  It  is  a  one-meter 
unit  and  is  built  for  use  either  as  a 
point-to-point  tester  or  as  an  analyzer.  A 
multi-selector  socket  unit  capable  of 
holding  any  type  tube  is  built  in  and 
all    necessary    cords    and    adapters    are 


TABLE  A 

Comparative  Voltages  as  Read   With  Various  Meters 


Meter 

Ohms-p.-v. 

Zero 

Circuit  Element 

1000 

20,000 

Current 

6C6   Control   Grid 

1.2 

1.4 

1.7 

Screen    Grid 

23 

45 

54 

u 

Plate 

137 

163 

178 

1— 1  » 

1st  76  Control  Grid 

1.3 

4.6 

6.3 

■"#  ft 

Plate 

122 

131 

135 

ij 

2nd  76  Control  Grid 

1.7 

7.1 

12 

Plate 

227 

234 

239 

45   Grid 

43.8 

44.5 

44.5 

■<  a 
W  - 

Plate 

262 

262 

. . . 

"> 

45   Grid 

43.8 

44.5 

44.5 

Plate 
1st  264-A  Grid 

265 

265 

... 

4.1 

5.7 

6.95 

<JS 

Plate 

65 

70 

72 

"ft 

2nd  264-A  Grid 

.4 

4.7 

8.50 

s 

< 

Plate 

70 

83 

88 

205   Grid 

4.8 

27 

37 

"* 

Plate 

400 

400 

ft 

205    Grid 

4.8 

27 

37 

u 

Plate 
Photocell 

390 

390 

... 

.  1> 

9.5 

32 

94 

u« 

1st  264-A  Grid 

0 

.1 

5.5 

fcft 

Plate 

57 

61 

62.5 

ft£ 

2nd  264-A  Grid 

.6 

4.8 

7.2 

Plate 

82 

83 

83 
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Shoiving    practical    projection    room    application    of    new    zero-current    voltmeter 


furnished.  The  testing  circuits,  such  as 
Capacity,  Resistance,  etc.,  are  selected 
by  the  single  selector  switch.  Range 
selections  in  each  circuit  are  made  by 
means  of  rows  of  pin  jacks  designated 
by  the  pointer  knob  of  the  selector 
switch. 

The  various  testing  functions  and 
ranges  provided  by  this  instrument  are 
as  follows: 

D.C.  Voltmeter :  5  ranges  of  0-10,  0-50, 
0-250,  0-500,  0-1000  volts,  all  at  1000 
ohms  per  volt. 


A.C.  Voltmeter:  Same  ranges  and 
sensitivity  as  D.C. 

D.C.  Milliammeter:  0-1,  0-5,  0-50  and 
0-500  mils.  Also  0-500  Microamperes, 
D.C.   only. 

A.C.  Milliameter:    Same  as  D.C. 

Ohmmeter:  5  ranges  covering  from 
.05  ohm  to  10  megohms.  Highest  range 
operated  from  built-in  power  supply. 

Capacity  meter:  5  overlapping  ranges, 
covering  from  .0001  mfd.  to  200  mfd. 

Output  meter:  can  be  connected  across 
any  type  of  load. 


Zero-current  Voltmeter:  3  ranges  of 
0-10,  0-50,  0-250  volts,  in  a  bridge  cir- 
cuit which  draws  absolutely  no  current 
from  the  circuit  being  tested. 

In  addition,  external  shunts  are  avail- 
able in  range  of  0-5,  0-25  and  0-250 
amperes,  making  possible  the  measure- 
ment of  current  of  even  high-intensity 
arc  lamps.  Voltage  ranges  can  also  be 
increased  by  the  use  of  external  resistors, 
using  a  one-megohm,  one-watt  resistor 
in  series,  for  each  additional  1000  volts 
that  it  is  desired  to  increase  the  range. 

Figure  4  is  a  photograph  of  the  Hickok 
model  SG-4800-E  testing  instrument 
showing  the  panel  layout.  The  multi- 
selector  socket  unit  is  of  the  series  pin 
jack  type,  in  which  current  and  voltage 
can  be  measured  in  any  tube  element 
circuit. 

Table  A  gives  comparative  readings 
taken  with  voltmeters  of  different  resist- 
ances, on  typical  circuits. 

It  is  readily  apparent,  from  a  brief 
study  of  the  values  set  forth  in  this 
table,  that  in  those  circuits  having 
therein  the  highest  value  resistors,  and 
in  normal  operation  carrying  little  or 
no  current,  the  potential-drop  caused  by 
the  connection  of  any  meter  which  re- 
quires any  current  for  its  operation  is 
so  great  in  proportion  to  the  total  avail- 
able voltage  as  to  cause  the  meter  read- 
ing to  be  entirely  worthless.  This  is 
most  strikingly  shown  in  grid  circuits 
in  which  high  value  limiting  resistors 
are  used,  and  demonstrates  the  futility 
of  using,  in  checking  such  circuits,  any- 
thing but  a  zero-current  voltmeter. 


THE  MANUFACTURE  OF  MOTION  PICTURE  FILM 

(Continued  from  page  21) 


emulsion.  The  speed  of  travel  and  the 
temperature  and  viscosity  of  the  emul- 
sion govern  the  thickness  of  the  coating. 

Immediately  after  the  emulsion  is  ap- 
plied it  is  chilled,  to  set  it  in  place,  and 
it  then  dried  under  carefully  controlled 
humidity,  temperature,  and  air  velocity 
conditions,  by  passing  the  film  in  fes- 
toons through  a  long  tunnel  drier.  The 
special  devices  for  forming  the  loops  or 
festoons  are  similar  to  those  used  in 
other  coating  industries.  The  relative 
humidity  of  air  used  for  drying  emul- 
sions must  be  controlled  within  a  very 
small  range  to  obtain  the  best  results, 
since  the  speed  of  emulsion  is  sensitive 
to  changes  in  moisture  content.  The 
air  that  first  strikes  the  emulsion  must 
be  conditioned  so  that  the  wet-bulb  tem- 
perature is  well  below  the  melting  point 
of  the  emulsion,  in  order  to  prevent  the 
emulsion  from  running  or  forming 
streaks. 

For  certain  types  of  film,  the  emul- 
sion-coating operation  must  be  repeated 
several  times.  X-ray  film  and  certain 
color-films  have  emulsion  on  both  sides, 
while  Kodachrome  film  requires  at  least 


five  separate  emulsion-coating  opera- 
tions. The  coating  operation  is  one  in 
which  great  cleanliness  is  required  and 
in  which  the  work  is  carried  out  under 
difficulties,  due  to  the  fact,  especially 
in  the  case  of  negative  emulsions,  that 
most  of  the  work  is  carried  out  in  almost 
total   darkness. 

Slitting  and  perforating  motion  picture 
film  appear  at  first  thought  to  be  simple 
mechanical  operations,  but  in  actual  prac- 
tice they  are  extraordinarily  complicated. 
The  slitting  is  done  by  revolving  knives 
equally  spaced  above  and  below  the 
film.  The  upper  knife  has  a  keen  razor 
edge,  while  the  lower  knife  has  a  sharp 
square  edge.  Only  the  finest  mechanics 
are  used  for  maintaining  these  knives 
in  their  proper  condition. 

Perforating  Requires  Accuracy 

Perforating  the  film  would  be  com- 
paratively simple  if  it  were  not  for  the 
extreme  accuracy  required.  The  punches 
and  dies  are  so  accurately  made  that  the 
punches  can  not  be  inserted  into  the 
dies  by  hand  without  injuring  them, 
although  when  clamped  in  the  machines 


they  go  in  and  out  thousands  of  times 
without  appreciable  wear.  Each  punch 
consists  of  eight  punching  members  and 
eight  positioning  members,  or  pilots, 
four  of  each  on  each  side  of  the  film. 

As  the  film  passes  through  under  the 
punch,  four  pairs  of  holes  are  made.  A 
shuttle  then  moves  the  film  four  spaces 
forward,  and  the  ram  moves  down  again. 
This  time  the  pilots,  which  have  slightly 
tapered  ends,  enter  the  holes  that  have 
previously  been  punched,  and  finally 
position  the  film  before  the  punches 
strike  the  new  holes,  so  that  each  set 
of  eight  holes  is  accurately  positioned 
by  the  previously  punched  set  of  holes. 
The  tolerance  ordinarily  used  in  manu- 
facturing the  punches  and  dies  is  ap- 
proximately 0.00002  inch. 

We  have  now  considered,  in  as  much 
detail  as  space  permits,  the  manufac- 
ture of  motion  picture  film  from  the  raw 
materials  to  the  finished  product.  It  is 
quite  obvious  that  a  very  great  mass 
of  material  has  been  omitted  that  would 
have  to  be  presented  if  the  complete 
story  were  to  be  told.  Papers  as  long 
as  the  present  one  would  be  required  to 
describe  in  detail  merely  the  problems 
involved  in  manufacturing  the  cores  used 
in  the  rolls  of  cine  film  or  of  the  black 
paper  used  in  wrapping  the  film. 


News  of  the  Month 


Brief  mention  of  men  and  events  associated  with  the  motion  picture  in- 
dustry of  particular  interest  to  projectionists  is  published  here. 


LABOR  troubles  in  West  Coast  stu- 
jios  still  is  top  industry  news  story. 
^aKing  first  pages  the  country  over, 
the  story  needs  only  retouching  here. 
Trouble  started  when  16  unions  outside 
Basic  Studio  Pact  (painters,  scenic  art- 
ists, costumers,  utility  workers,  makeup 
artists,  culinary  workers,  etc.)  formed 
the  Federated  Motion  Picture  Crafts 
under  direction  of  Charles  Lessing,  who 
called  a  strike.  All  are  A.  F.  of  L. 
affiliates. 

Not  only  did  I.A.T.S.E.  and  Screen 
Actors  Guild  remain  aloof,  but  former 
was  charged  with  definitely  obstructing 
strike  and  with  "raiding"  every  other 
studio  craft  jurisdiction.  FMPC  steadily 
lost  strength  from  first  day  of  strike, 
and  a  crushing  blow  was  the  deal  be- 
tween SAG  and  producers,  which  Lessing 
charged  was  engineered  by  I.  A.  through 
"intimidation"  of  Guild.  Support  of  lat- 
ter unquestionably  would  have  decided 
the  issue  in   favor  of  strikers. 

Losing  ground  through  defections  of 
unions  which  either  returned  to  work 
voluntarily  or  made  separate  deals  with 
producers,  Lessing  termed  I.  A.  a  com- 
pany union  and  filed  charges  with  Labor 
Relations  Board  and  with  A.  F.  of  L. 
against  I.  A.  on  "raiding"  charges.  The 
evidence  seems  clear  that  I.  A.  lost  no 
time  in  issuing  cards  to  every  classi- 
fication of  studio  labor. 

Shortly  before  A.  F.  of  L.  board  meet- 
ing to  consider  "raiding"  charges,  I.  A. 
Pres.  Browne  broke  his  long  silence, 
called  Lessing  a  Communist  and  said 
no  peace  was  possible  unless  Lessing 
was  ousted.  He  followed  this  up  next 
day  with  blunt  statement  to  effect  that 
any  settlement  made  between  studios  and 
FMPC  would  have  to  be  "satisfactory" 
to  I.  A.,  that  I.  A.  would  "dictate"  settle- 
ment, and  that  if  any  secret  settlement 
was  entered  into  without  I.  A.  knowledge 
and  consent,  he  would  issue  strike  call 
immediately  in  all  studios  and  in  every 
theatre  in  America.  No  explanation  of 
this  unprecedented  stand  was  forthcom- 
ing, although  the  I.  A.  studio  strike  in 
1932  was  denied  support. 

Following  a  mass  meeting  of  the  SAG, 
at  which  v. -p.  Harry  Holmden  of  the 
I.  A.  pledged  unreserved  support  of  the 
I.  A.,  the  FMPC  charged  that  a  strike 
settlement  which  was  about  to  be  signed 
by  the  producers  was  blocked  by  the  in- 
sistence of  the  I.  A. 

As  this  is  written  the  A.  F.  of  L.  has 
taken  no  positive  action  either  for  or 
against  I.  A.  or  the  FMPC.  General 
belief  is  that  that  unit  against  which 
the  decision  goes  will  bolt  A.  F.  of  L. 
and  go  C.  I.  0.  The  I.  A.  is  likely  to 
stand  alone  rather  than  affiliate,  but 
nothing  definite  on  this  is  known.  Pos- 
sible, if  not  probable,  of  course,  that 
A.  F.  of  L.  will  temnorize  as  usual  and 
stall   for   time   to    effect   a   compromise, 


Federation  stalled  so  long  in  1932  as  to 
ruin  I.  A.  in  studios  even  though  another 
A.  F.  of  L.  unit  was  grabbing  all  jobs. 


Screen  Actors  Guild  deal  with  pro- 
ducers provides  for  another  one  of  those 
peculiar  10-year  contracts  and  "arbitra- 
tion." A  100%  closed  Guild  shop  is  due 
within  five  years,  plus  many  other  con- 
cessions of  little  interest  to  I.  P.  readers. 


Pres.  Browne  announced  in  N.  Y.  that 
I.  A.  now  has  35  exchange  units  or- 
ganized and  set  to  go.  Organization  of 
"front  of  the  house"  workers  (treasurers, 
managers,  press  agents,  cashiers,  ushers, 
doormen — in  fact,  everybody  in  the  thea- 
tre that  can  be  unionized)  is  proceed- 
ing rapidly.  Next  startling  news  was 
Browne's  emphatic  statement  that  the 
radio  men  are  next  in  line  for  I.  A.  at- 
tention. Serious  Hifficulties  with  I.B.E.W. 
may  arise  therefrom,  since  this  outfit 
always  considered  radio  its  own  private 
domain. 

After  I.  A.  winds  up  its  organizing, 
which  evidently  is  aiming  for  everything 
in  show  business  which  isn't  nailed  down 
(and   maybe   that,    too)    the    amusement 


The  Miami  airport  is  quite  some  swank 
layout  during  the  winter  season,  but  here 
is  the  outfit  of  James  R.  ("Books") 
Cameron  as  he  pushed  his  way  through 
a  maze  of  dress  clothes  to  hid  farewell  to 
Herb  (Simplex)  Griffin,  who  was  getting 
away  on  the  late  plane,  (p.s.:  the  keep- 
ers arrived  shortly  thereafter.) 

[26] 


world  will  be  lock,  stock  and  barrel  in 
the  I.  A.  camp,  which  will  then  be  some 
pumpkins,  looked  at  from  the  standpoint 
of  number  and  calibre  of  membership. 

Boston  Exchange  Scales 

Typical  results  of  exchange  unioniza- 
tion are  those  embodied  in  the  contract 
signed  in  Boston,  where  wages  were 
upped  10  to  35%.  Head  shippers  will 
receive  $38  weekly,  while  others  will  re- 
ceive $23.  Head  inspectresses  will  get 
$24,  and  all  others  $20.  Poster  clerks 
are  slated  for  $23,  the  head  clerk  getting 
$28. 

Erpi  Promotions  Announced 

G.  L.  Carrington  has  been  named 
Commercial  Manager  of  Erpi,  and  P.  T. 
Sheridan  has  been  advanced  to  Operat- 
ing Manager.  Carrington  joined  the 
Southwestern  Bell  Telephone  Co.  in 
1920,  transferring  to  Erpi  in  1928.  He 
has  been  division  operating  manager  with 
offices  in  Kansas  City  and  New  York. 
Sheridan,  formerly  with  Bell  Labs., 
joined  Erpi  in  1927.  He  has  served  in 
both  the  foreign  and  domestic  divisions 
of  Erpi. 

25th  Birthday  For  L.  U.  253; 
N.  Y.  State  Assoc.  Meeting 

Local  253,  Rochester,  N.  Y.,  will 
observe  its  25th  Anniversary  with  a  ban- 
quet at  the  Hotel  Sagamore.  L.  U.  253 
was  organized  June  12,  1912,  the  orig- 
inal charter  bearing  the  names  of  15 
members.  Present  membership  is  78, 
with  Calvin  Bornkessel  president.  Com- 
mittee in  charge  of  affair  is  Louis  Levin, 
chairman;  L.  Goler,  F.  Hart,  L.  Town- 
send,  L.  Barager,  C.  Mason,  F.  Boekhout. 
and  L.  Burton. 


The  annual  convention  of  the  N.  Y. 
State  Association  of  Projectionists  will 
be  held  in  Rochester,  N.  Y.,  on  June 
15,  coinciding  with  L.  U.  253's  25th 
anniversary  party.  There  are  now  38 
locals  affiliated  with  the  Association, 
which  has  compiled  a  unique  record  of 
accomplishment  during  the  past  several 
years.  Claude  Watkins,  of  Albany,  is 
president,  and  the  secretary  is  H.  M- 
Brooks,  of  Troy. 

Television  "Projector  Gun"  Blows 
Up  Images  2,600  Times 

A  new  television  "projector  gun," 
which  enlarges  images  a  few  inches  in 
sizes  to  8  x  10  feet,  or  2,600  times  the 
original  size,  on  a  large  screen  was 
demonstrated  in  N.  Y.  recently  before 
the  Institute  of  Radio  Engineers. 

When  projected  on  a  screen  3x4 
feet,  the  brightness  of  the  view  approxi- 
mated closely  the  brilliance  of  the  aver- 
age home  movie.  When  enlarged  to 
8  x   10,  the  view,  which  was  the  head 
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of   a   girl,   was   clear   to   persons   nearly 
100  feet  away  from  the  screen. 

The  electron  projection  gun  was 
demonstrated  in  the  ballroom  of  the 
Hotel  Pennsylvania,  which  is  as  large  as 
many  small  motion  picture  theatres.  To 
observers  who  wandered  about  the  room, 
the  image  was  clear  from  many  angles 
and  from  the  extreme  rear  of  the  room. 
The  picture  was  of  a  greenish  hue,  but 
the  contrasts  were  such  as  to  evoke  loud 
praise  from  the  radio  men. 

Early  Stage  of  Development 
Dr.  R.  R.  Law,  who  discussed  and 
demonstrated  the  device,  which  he  called 
a  "high  current  electron  gun  for  projec- 
tion kinescopes,"  emphasized  that  the 
"gun"  was  in  the  early  stages  of  its 
development.  It  is  far  from  the  form 
in  which  it  may  later  appear  as  an  in- 
tegral part  of  a  television  receiver  for 
the  home  or  theatre,  he  said.  The  ap- 
paratus is  quite  formidable  in  its  present 
form,  and  somewhat  larger  than  the  aver- 
age theatre  motion-picture  projector. 

Dr.  Law  said  it  was  "yet  too  early 
to  say  if  this  is  the  'gun'  which  will  be 
used  in  the  final  television  projection 
machine."  He  emphasized  that  the 
demonstration  was  not  a  radio  or  tele- 
vision display,  but  merely  a  laboratory 
test  designed  to  show  the  projection 
properties  of  the  equipment.  The  pic- 
ture enlarged  was  1.8  by  2.4  inches. 
No  flicker  was  visible  on  the  screen. 

Speaking  on  the  necessary  brightness 
required  for  television  scenes  out  of 
doors,  Dr.  Janes,  of  RCA,  said  new 
cathode-ray  bulbs  now  under  develop- 
ment in  the  laboratory  were  sensitive 
enough  to  pick  up  views  "on  very  rainy 
days." 

L.  U.,  Film  Board  Meet 

Film  Board  of  Trade  meetings  in  San 
Francisco  are  attended  by  representa- 
tives of  L.  U.  162  and  many  things  of 
benefit  to  both  groups  are  worked  out. 
Such  things  as  mutilation  of  film,  mis- 
placed change-over  marks,  print  density, 
etc.,  are  referred  to  these  meetings,  with 
excellent  results.  Film  exchanges  are 
more  than  satisfied  with  the  arrange- 
ment, as  the  Film  Board  is  very  anxious 
to  continue  the  meetings. 

S.  F.  apparently  is  the  only  city  where 
the  union  and  exchanges  get  together 
for  such  discussions,  but  the  idea  has 
great  merit  for  every  exchange  center. 

Studios  and  Electrics 
Set  New  Standards 

Major  studio  sound  department  heads 
are  meeting  with  sound  equipment  rep- 
resentatives under  Academy  auspices  to 
discuss  proposed  new  standards  for 
sound  track  dimensions  and  placement 
on  the  film.  With  the  increasing  use 
of  the  push-pull  method  of  recording 
and  reproducing  the  sound  directors  are 
preparing  standards  in  advance  to  which 
all  new  equipment  may  be  manufac- 
tured, and  to  make  certain  that  all  re- 
cordings made  on  any  type  of  push- 
pull  equipment  may  be  reproduced  on 
all   other  equipments. 

This  method  of  preparing  standards 
is  in  contrast  to  the  old  method  whereby 
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each  organization  developed  equipment 
independent  of  other  units. 

COLOR  AND  SOUND  PROBLEMS 
FEATURE  S.M.P.E.  MEETING 

(Continued  from  page  11) 

reproducer  came  into  widespread  use.  Com- 
mercial equipment  lor  push-pull  recording 
with  ultraviolet  radiation  was  installed  in 
several  production  centers  here  and  abroad. 
The  use  of  non-slip   printers  was   extended 
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considerably  as  a  further  laboratory  re- 
finement. 

In  the  16-mm.  field,  new  emulsions  were 
made  available  for  ordinary  and  color 
photography,  and  several  new  cameras  and 
projectors  were  announced.  A  gradual  but 
definite  invasion  of  the  35-mm.  field  was 
noted  as  equipment  for  use  in  small  audi- 
toriums was  being  adopted.  Such  instal- 
lations would  probably  not  compete  directly 
with  35-mm.  equipment  but  would  augment 
such  equipment. 

Summaries  of  the  motion  picture  progress 
in  Europe  are  appended   to  the  report. 

A  NEW  VIEWPOINT  ON  THE  LIGHT- 
ING OF  MOTION  PICTURES 
G.    Gaudio 
Hollywood 

The  lighting  of  motion  pictures  is  dis- 
cussed, with  relation  to  a  new  technic  de- 
veloped by  the  author  and  employed  in 
several  recent  productions,  notably  Anthony 
Adverse  and  The  Life  of  Emile  Zola.  The 
use  of  artificial  lighting  for  motion  picture 
scenes  originated  with  attempts  to  imitate 
the  flat  overall  illumination  produced  by 
daylight  on  the  early-day  "daylight  stages." 
When  the  concepts  of  modelling  and  effect 
lighting  were  introduced,  they  were  regarded 
merely  as  adjuncts  to  an  overall  flat  general 


lighting.  They  have,  in  the  main,  so  con- 
tinued until  today,  despite  the  great  ad- 
vances made  by  optics  and  sensitive  mate- 
rials. 

The  author  holds  that  under  modern  con- 
ditions, this  technic  is  faulty.  He  has  there- 
fore dispensed  with  the  so-called  "general 
lighting,"  and  has  for  some  time  done  all 
his  lighting  with  various  types  of  spot- 
lighting units.  This  enables  him  to  light 
more  precisely;  to  accommodate  his  effects 
and  his  equipment  to  the  physical  require- 
ments of  modern  production  technic,  and 
to    achieve    more    natural    effects    upon    the 


NEW  AGFACOLOR  PROCESS 

Agfa  Ansco  Staff 

Agfa  Ansco  Corp. 

A  survey  of  the  history  of  monopack  or 
multilayer  photographic  color  processes  is 
given,  including  the  coloring  methods  of 
greatest  importance  at  the  present  time. 
These  are:  (a)  silver  dye-bleaching  methods 
and  (6)  silver  dye-coupling  methods.  Silver 
dye-coupling  methods  appear  to  be  most 
promising,  and  have  been  successfully  ap- 
plied to  monopack  films  according  -to  two 
distinct  principles.  In  one  method,  color- 
forming  compounds  are  added  to  the  de- 
veloping solutions.     Color  separation  in  this 
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method,  depends  upon  control  of  the  speed 
at  which  bleaching  solutions  penetrate  super- 
posed emulsion  layers. 

In  the  second  method,  employed  in  the 
new  Agfacolor  process,  the  different  color- 
forming  substances,  instead  of  being  added 
to  the  developing  solution,  are  incorporated 
in  emulsions  that  are  coated  in  superposition 
so  that  three  differently  colored  images  are 
simultaneously  formed  in  a  single  develop- 
ment. The  metallic  silver  is  subsequently 
removed  by  solvents  leaving  only  pure  dye 
images. 

This  new  process  is  based  upon  the  pio- 
neer work  on  color-forming  methods  of 
R.  Fischer  who,  before  the  World  War,  de- 
veloped the  process  substantially  as  it  is 
now  being  used.  The  contributions  made 
by  Agfa  in  improving  this  process  are  the 
perfection  of  dyestuff  coupling  components 
better  than  those  available  to  Fischer,  im- 
proved methods  of  preventing  diffusion  of 
the  color-forming  compounds,  and  methods 
of  precisely  controlling  the  manufacture  of 
multilayer  film  upon  a  large  scale,  so  that 
the  present  film  is  the  practical  expression 
in  commercial  form  of  Fischer's  process. 

RECENT  DEVELOPMENTS  IN 
MOTION    PICTURE    SET    LIGHTING 

E.   C.   Richardson 
Mote-Richardson,  Inc.,  Hollywood,  Calif. 

The  basic  principles  of  motion  picture 
set  lighting  are  outlined  and  the  technic 
of  "key"  lighting,  employed  by  most  cine- 
matographers,  is  discussed.  Several  new 
types  of  lamps  that  have  found  extensive 
use  are  described  in  detail.  Technical  data 
regarding  them  are  presented  along  with 
information  regarding  their  application  in 
cinematography. 

COLOR  COMMITTEE  REPORT 
J.    A.    Ball,    Chairman 

The  Eastman  perforation,  although 
adopted  by  the  Society  as  a  standard  for 
positive  and  negative  film,  has  certain  dis- 
advantages for  use  in  connection  with  color 
processes  and  for  background  projection. 
The  reasons  for  these  limitations  are 
analyzed,  and  a  proposal  is  made  that  the 
important  advantages  of  the  Eastman  filleted 
rectangular  shape  be  retained  in  a  perfora- 
tion the  dimensions  of  which  are  the  same 
as  those  of  the  Bell  &  Howell  perforation. 
Such  a  perforation  would  fit  existing  Bell 
&  Howell  registering  pins. 

The  use  of  a  photocell  having  most  of  its 
sensitivity  outside  the  visible  spectral  region 
imposes  an  added  burden  to  those  working 
upon  color-sound  processes.  Search  is  urged 
for  a  cell  that  would  have  all  the  advan- 
tages of  existing  caesium  cells  but  with  its 
chief  sensitive  response  in  the  visible  range. 

The  term  "Direct  Color  Developer  Proc- 
ess" is  recommended  for  a  color  process 
wherein  non-diffusing  color-formers  in  the 
emulsion  (multiple-layer)  combine  with  the 
oxidation  products  of  the  developer  to  form 
insoluble  dyes.  A  process  of  this  type  was 
introduced  recently  by  Agfa. 

THE   EVOLUTION   OF   SPECIAL- 
EFFECTS   PHOTOGRAPHY  FROM  AN 
ENGINEERING   VIEWPOINT 
F.  W.   Jackman 

The  development,  and  particularly  the 
present  status,  of  special-effects  photography 
is  discussed.  In  the  early  days,  special- 
effects  photography,  or  "trick  camerawork," 
as  it  was  called  then,  was  not  only  mechanic- 
ally crude,  but  was  treated  virtually  as  a 
matter    of     "black     magic."      The     desired 


RRENKERT  R-6 
COPPER-OXIDE  RECTIFIER 


FOR  SUPPLYING  DIRECT  CURRENT 

TO   LOW-VOLTAGE   PROJECTION 

LAMPS 

In  the  BRENKERT  R-6  are  combined 
the  advantages  of  accessible  unit  assem- 
bly— rugged,  correctly  engineered  con- 
struction— and  flexible  control  by  means 
of  16  adjustments  giving  proper  arc  volt- 
age under  all  conditions. 

BRENKERT'S  experience  in  knowing 
arc  lamp  current  supply  requirements, 
and  that  of  Westinghouse  in  producing 
copper-oxide  rectifying  elements,  give 
the  R-6  a  background  of  merit. 

Its  superior  performance  and  great  econ- 
omy have  been  proven  in  installations 
throughout  the  nation. 

Sold  and  serviced  by  BRENKERT  dis- 
tributors across  the  continent  and  in 
most  foreign  countries. 

RECTIFIER    DIVISION 


B 


RENKERT    LIGHT    PROJECTION 

ENGINEERS  &  MANUFACTURERS 
Detroit,  Michigan,  U.  S.  A. 


c° 


How  Many? 

Was  this  copy  dog-eared  when  it 

came 

to  you?  How 

many  men  read  it  ahead  of  you? 

You  would  receive  a  clean,  fresh 

copy 

if  you  had  a 

personal    subscription — and    you 

wouldn't    have    to 

wait — you  would  be  first  to  read 

it. 

Use  coupon  below. 

INTERNATIONAL    PROJECTIONIST, 

580  Fifth  Ave.,  New  York,  N.  Y. 

□  1    year — 12   issues — $2.00 
Enter  my  subscription  for 

□  2  years — 24  issues — $3.00 

Foreign: 

Add 

50c    per    year. 

30 


INTERNATIONAL    PROJECTIONIST 


May  1937 


effects,  though  were  achieved  more  fre- 
quently by  luck  than  by  skilled  intent,  were 
almost  invariably  held  as  the  closest  of 
trade  secrets — or  more  correctly,  as  personal 
secrets  of  the  cameraman. 

With  the  general  advancement  of  the 
business  and  of  the  individuals  therein,  this 
condition  has  vanished  to  a  large  extent. 
Today  there  are  definite,  well-established 
classifications  of  this  type  of  photography, 
governed  by  laws  as  positive  as  those  cover- 
ing any  other  branch  of  engineering.  In 
building  a  bridge,  for  instance,  the  struc- 
tural engineer  knows  that  if  a  given  load 
is  to  be  carried,  the  supporting  members 
must  be  of  certain  specifications.  In  the 
same  way,  the  special-effects  photographic 
engineer  knows  that  if  a  certain  effect  is  to 
be  had,  the  components  of  his  shot  must 
be  properly  coordinated.  In  a  miniature,  a 
known  scale  in  the  model,  combined  with 
equally  known  factors  of  lens,  camera-speed, 
etc.,    will    combine    to    produce    a    natural 
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effect,  while  any  deviation  from  any  of  these 
will  appear  artificial.  The  same  holds  true 
of  the  background  production  composite 
process,  optical  printing,  and  the  like.  In  a 
word,  the  modern  special-effects  cinematog- 
rapher  who  succeeds  is  the  one  who  tackles 
his  problems  from  an  engineering,  rather 
than  a  wonder-working,  point  of  view. 

ADVANCED    TECHNIC    OF    TECHNI- 
COLOR LIGHTING 
C.   W.   Handler 
National    Carbon   Company 

Within  the  past  several  months  the  technic 
of  lighting  Technicolor  motion  pictures  has 
changed  from  more  or  less  flat,  evenly 
illuminated  sets  of  high  light  level  to  a 
method  whereby  the  cinematographer  now 
uses  a  much  lower  level  of  general  illumina- 
tion and  has  greater  freedom  with  the  use 
of  "modelling"  lamps. 

Recent  developments  in  arc  lamps  for 
use  in  Technicolor  lighting  are  discussed. 
The  changed  technic  of  lighting,  made 
possible  by  the  new  equipment  and  the 
laboratory  advancements,  is  briefly  explained. 
The  uses  of  each  type  of  illuminant,  diffu- 
sion screens,  black  screens,  and  other  light- 
ing-control devices  are  described.  An  ex- 
planation is  given  of  the  part  taken  by  the 
chief  set  electrician,  or  "gaffer,"  in  light- 
ing motion  picture  sets. 

REPORT      OF      THE       PROJECTION 

PRACTICE      COMMITTEE 

Harry  Rubin,  Chairman 

Among  the  projects  under  consideration 
by  the  Committee  during  the  past  six  months 
are  those  of  screen  brightness;  its  desirable 
values  and  methods  of  measuring  it;  the  ques- 
tion of  using  a  visual  test-pattern  for  check- 
ing screen  illumination;  revisions  of  the 
standard  projection  room  plans;  questions 
of  projector  motors  and  take-ups,  and  diffi- 
culties incident  to  the  starting  of  projector 
motors;  requirements  of  sound  screens;  and 
a  recently  initiated  survey  of  theatres 
throughout  the   United   States  to   determine 


not  only  existing  conditions  of  projection, 
but  also  for  the  purpose  of  establishing  a 
set  of  recommendations  regarding  theatre 
structures. 

SOUND   TRACK   BLOOPING 

F.   D.   Williams 

A  demonstration  of  the  various  methods  of 
blooping  sound-track  films,  with  special 
emphasis  on  the  "flash"  method.  A  series 
of  drawings  and  film  exhibits  will  be  used 
to  show  a  direct  comparison  of  the  methods 
and  explain  the  value  and  qualities  of  each 
system  of  blooping. 

THE  SUPER  SIMPLEX  PEDESTAL 

J.  Frank,  Jr. 

International  Projector   Corporation 

The  new  Super  Simplex  pedestal  embodies 
a  number  of  unique  features,  including 
spirit-level;  lamp  house  table,  with  univer- 
sal joints  permitting  accurate  adjustment; 
sufficient  mass  to  assure  steadiness  of  the 
projected  picture;  support  arms  for  various 
makes  and  types  of  sound  head  attach- 
ments; spacers  to  permit  the  use  of  exist- 
ing port  holes;  and  a  lateral  adjustment 
device. 

A   NEW   FILM   MUTILATOR 

O.  F.  Neu 

Neumade   Products   Corporation 

To  circumvent  the  film  pirate  who  for 
years  has  been  exhibiting  film  productions 
in  various  parts  of  the  world  without 
properly  compensating  the  producers,  a  film 
mutilator  has  been  developed. 

The  Neumade  film  mutilator  housing  is 
constructed  of  cast  iron;  steel  rippers  in 
an  aluminum  mutilating  jaw  perforate  the 
film  as  it  passes  through  brass  film-guides 
and  rollers.  Each  frame  is  perforated,  com- 
pletely destroying  the  pictures  and  sound- 
track, making  it  absolutely  impossible  to 
reprint,  duplicate,  or  exhibit  the  film.  There 
are  two  models  having  four  types  of  per- 
forations: single  perforation  in  frame; 
double-staggered      perforations      in     frame; 
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double  perforations,  one  in  frame,  the  other 
in  sound-track;  triple  perforation,  double- 
staggered  in  frame,  the  other  in  sound  track. 
One  model  is  hand-driven,  the  other  motor- 
driven.  The  film  is  fed  automatically  into 
a  slot  in  the  left  side  of  the  housing,  passes 
over  the  mutilator  hub  and  perforators,  and 
out  through  a  slot  on  the  other  side. 

A  NEW  INSTRUMENT  FOR  OBTAIN- 
ING   AUTOMATICALLY    A    GRAPHIC 
RECORD     OF    AUDIO  -  FREQUENCY 
CHARACTERISTICS 
A.   D.   MacLeod 


INTERNATIONAL    PROJECTIONIST 

photographic  records.  The  hope  that  such 
records  may  be  preserved  over  a  long  period 
of  time  has  given  impetus  to  storage  plans, 
both  in  terms  of  chemical  preservation  and 
fire  prevention.  Volume  to  be  stored  is  in- 
creasing rapidly.  Federal  Government's  in- 
terest in  aerial  photography  has  resulted  in 
an  undreamed  of  volume  of  aerial  film  maps 
and  additional  government  agencies  making 
use  of  motion  pictures.  The  volume  in  gov- 
ernment circles  alone  will  shortly  exceed 
one  hundred  tons.  The  principle  of  unit 
isolation  .  and  unit  application  of  cooling 
agent  seems  most  logical  in  the  prevention 
of  film  fires. 
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Tobe    Deutschmann    Corp. 

The  requirements  of  the  acoustical  engi- 
neering profession  for  a  practical  tool  to  be 
employed  in  analysis  of  audio-frequency 
characteristics  of  such  electro-acoustic  de- 
vices as  microphones,  audio  transformers, 
loud  speakers,  and  amplifiers,  and  in  the 
determination  of  sound  pressure  vs.  fre- 
quency as  affected  by  baffle  and  cabinet 
design,  are  met  by  the  newly  developed  Tobe 
Audi:0-Graph.  This  instrument  incorporates 
the  following  features,  which  have  been 
found  essential  for  a  usable  tool:  (1)  It  is 
entirely  self-contained;  (2)  is  reasonably 
portable;  (3)  covers  an  adequate  frequency 
range;  (4)  produces  a  permanent  record; 
(5)  is  fully  automatic;  (6)  is  provided 
with  a  means  for  rapidly  checking  the  whole 
or  any  portion  of  the  record;  (7)  its  re- 
cording characteristics  are  essentially  the 
same  as  those  that  have  been  adopted  as 
standard  for  acoustical  measurement. 

The  construction,  operating  principle,  and 
practical  application  of  the  instrument  are 
discussed   in   detail. 

CHANGING   ASPECTS   OF  THE   FILM 
STORAGE  PROBLEM 

J.  G.  Bradley 

National    Archives,    Washington,    D.    C. 

Photographic  film  records  are  taking  on 
new  values.  Business  concerns,  libraries, 
government  agencies,  and  private  collectors 
are  beginning  to  realize  the  future  value  of 


REPORT  OF  THE  NON-THEATRICAL 

EQUIPMENT  COMMITTEE 

R.   F.  Mitchell,   Chairman 

A  summary  is  presented  of  correspondence 
conducted  with  the  British  Institute  of  Cine- 
matography. The  report  of  this  organiza- 
tion is  abstracted  as  follows:  (1)  A 
theoretical  analysis  of  the  light  losses  in  a 
projector  using  direct  illumination  is  made, 
showing  that  for  every  100  lumens  emitted 
by  the  lamp,  only  2.43  lumens  find  their 
way  through  the  projection  lens;  and  (2) 
it  is  suggested  that  unit  intensity  be  used 
as  a  method  of  comparison  between  one 
projector  and  another  and  that  1  foot-candle 
be  regarded  as  an  average  value  for  home 
use  and  4  foot-candle  for  small  auditoriums. 

Objection  is  taken  by  this  Committee  to 
the  latter  proposal,  and  the  opinion  is  ex- 
pressed that  the  suggested  values  are  too 
low.  A  satisfactory  intensity  should  cover 
projection  of  adequate  quality.  Attention 
of  the  Society  is  directed  to  the  matter  of 
standardizing  the  procedure  for  the  de- 
termination of  total  screen  lumens. 

COMPLETE      CUE-MARK      ELIMINA- 
TION  PLUS    AN   AUTOMATIC 
CHANGE-OVER 
S.    A.    McLeod 
Automatic  Change-Over  Company 
The  vexing  problem  of  cue-marking,  both 


Unlike  other  forms  of  current  conversion,  the  Transverter 
does  not  deteriorate  with  age.  Its  initial  efficiency  is  sus- 
tained over  a  period  of  many  years. 

The  Transverter's  world-wide  popularity  has  been  earned  by 
its  efficiency  and  dependability. 

Sold  through  The  National  Theatre  Supply   Co. 

Manufactured  by 

THE  HERTNER  ELECTRIC  COMPANY 

12692  El  in  wood  Avenue  Cleveland,  Ohio,  U.  S.  A. 


by  producers  and  projectionists,  is  well 
known  to  all.  Defaced  cue-marked  films 
have  not  only  been  costly  and  troublesome, 
but,  most  important,  have  resulted  in  poor 
picture  presentation.  Elimination  of  all 
cue-marks  or  any  need  of  them,  plus  an 
automatic,  electric  transfer  to  the  oncoming 
projector  is  now  possible  through  the  use 
of  an  automatic  change-over  mechanism 
which  automatically  perforins  the  following 
operations:  (1)  gives  a  buzzer  warning; 
(2)  starts  the  oncoming  motor;  (3)  changes 
over  the  dowsers;  (4)  changes  over  the 
sound. 

Two  trigger  fingers  or  levers  attached  by 
means   of  a   side   plate  to   the  reel,  set   by 
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An    improved 
development     in     sound     screens ! 

More  light  and  the  reflection  is  distribut- 
ed evenly  over  the  entire  surface  of  the 
screen  through  the  new  gradational  per- 
forations. 

The  perforated  area,  depending  on  the 
size  of  the  screen,  ranges  in  width  from 
eight  feet  for  small  and  medium  size 
screens  to  a  maximum  of  twelve  feet  for 
the  larger  sized  screens.  The  perfora- 
tions are  confined  to  the  center  portion 
of  the  screen  where  the  loud  speaker 
systems  are  located  and  the  light  is 
brightest.  From  the  center,  the  perfora- 
tions gradually  diminish  towards  the 
edges  of  the  screen,  both  as  to  spacing 
and  area,  until  they  are  entirely  elimin- 
ated and  the  screen  surface  becomes 
SOLID.  This  method  of  perforating  per- 
mits a  more  even  distribution  of  light 
and  restores  picture  brilliancy  in  the  side 
portions,  where  heretofore  the  loss  has 
been  the  greatest  due  to  the  old  style 
methods  of  overall  perforating. 
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the  projectionist  between  the  film  windings, 
predetermine  the  timing.  The  unwinding 
film,  releasing  each  finger,  causes  an  im- 
pulse to  be  carried  mechanically  by  means 
of  pawls  to  two  half-round  plunger  shafts  in 
the  magazine's  hollow  axle  or  spindle  shaft. 
This  spindle  supports  at  its  outer  end  a 
switch  housing,  enclosing  two  mercury 
switches.  The  mechanical  impulse  by  means 
of  the  plunger  shafts  is  here  covered  into 
an  electrical  impulse. 

These  electrical  impulses  are  then  carried 
to  a  main  control  cabinet  mounted  upon  the 
wall  between  the  projectors,  conveniently 
accessible  to  the  projectionist,  and  embody- 
ing automatic  electric  interlocks,  relays, 
solenoids,  and  features  for  controlling  the 
operations.  The  regular  controls  remain 
unaltered,  allowing  a  return  to  the  old 
"manual  or  visual"  controls  if  desired.  The 
entire  unit  may  be  adapted  to  all  present 
makes  of  standard  projection  equipment, 
and  the  film  trigger  plates  may  be  quickly 
attached  to  standard  reels. 

PRESENT    ASPECTS     OF     THE    DE- 
VELOPMENT OF  16-MM.  SOUND 
A.   Shapiro 
The   Anipro   Corporation 

A  review  of  recent  developments  in  16- 
mm.    sound,    including    technical     advance- 


ments and  perfections  contributing  to  raising 
the  standards  of  illumination  and  quality, 
and  a  discussion  of  the  extent  to  which 
limitations  of  picture  size  and  audience  have 
been  raised  for  large-audience  performances. 
Adoption  of  the  16-mm.  sound-film  for  edu- 
cational purposes  is  discussed.  Its  function 
as  a  medium  for  auditorium  instruction  for 
general  education  of  an  extra-curricular  na- 
ture and  its  use  in  the  classroom  as  a  cor- 
rolary  to  textbook  and  oral  instruction  are 
treated.  The  use  of  sound-films  for  un- 
usual or  difficult  experimentation  is  not  prac- 
tical in  the  ordinary  school. 

There  has  been  an  increasing  use  of  16- 
mm.  sound  for  commercial  and  industrial 
purposes.  An  example  is  the 'extensive  use 
made  of  such  films  by  automobile  manufac- 
turers for  sales  promotion.  Picturizations 
of  plant  and  manufacturing  processes  have 
been  used  as  convincing  evidence  of  quality 
and  precision  manufacture.  A  gradual 
but  slow  increase  of  home  users  is  - 
noted.  Rapid  development  of  road- 
shows indicates  a  repetition  of  a  cycle 
of  the  earlier  history  of  the  motion 
picture.  Sources  of  entertainment  film 
and  features  now  available  are  out- 
lined. Attitude  of  large  producers  to- 
wards supplying  16-mm.  sound  prints, 
and  foreign  sources  of  material  are 
given. 


The  relationship  between  35-mm.  and  16- 
mm.  branches  of  the  industry  is  discussed. 
Where  is  the  legitimate  domain  of  16-mm.? 
Limitation  of  both  types  of  film,  the  most 
effective  fields  for  each,  and  then  encroach- 
ment of  16-mm.  in  the  entertainment  field, 
are  brought  out.  The  possible  effect  upon 
the  general  trend  of  type  of  entertainment 
pictures  is  indicated,  and  suggestions  for 
the  regulation  of  the  16-mm.  industry  are 
offered. 

SOME  LIGHTING  PROBLEMS  IN 

COLOR  CINEMATOGRAPHY 

T.   T.   Baker 

Dufaycolor,  Inc. 

In  an  additive  process  of  color  photog- 
raphy it  is  generally  conceded  that  the 
primaries  used  are  blue-violet,  green,  and 
orange  bands  of  the  spectrum,  which  overlap 
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to  some  extent  in  the  transmissions,  and 
are  not  narrow  and  sharply  divided.  It  is 
also  well  known  that  the  latitude  in  ex- 
posure of  a  color-screen  process  is  smaller 
as  compared  to  that  of  black-and-white  nega- 
tive stock.  Underexposures  will  frequently 
tend  to  excessive  blue,  and  overexposures 
to  some  other  predominant  color,  these 
effects  being  in  some  measure  due  to  dif- 
ferences in  the  shapes  of  the  foot  and 
shoulder  of  the  characteristic  curves  of  an 
emulsion  when  exposed  to  light  of  the  three 
spectral  areas  used.  But  overexposure  will 
always  result  in  a  dilution  of  the  colors.  This 
is  due  to  the  invasion  of  each  primary  into 
its  neighbor's  territory.  There  is  thus  a 
color  saturation  latitude  in  the  screen  or 
matrix,  as  distinct  from  a  true  emulsion 
latitude. 

This  paper  discusses  a  method  of  cal- 
culating the  approximate  range  of  light-in- 
tensities, that  can  be  used  in  studio  light- 
ing while  maintaining  the  most  correct  color 
balance  of  which  any  particular  additive 
color  process  may  be  capable. 

RCA    TELEVISION    DEVELOPMENTS 

R.  R.  Real 

Radio    Corporation    of   America 

A  brief  review  is  given  of  the  studies  made 
of  the  several  characteristics  of  television 
images  and  other  factors  that  have  been 
effective  in  establishing  standards,  in  de- 
termining satisfactory  performance,  and  in 
guiding  the  step-by-step  development  of  the 
RCA  electronic  system  of  high-definition 
television. 

The  system  employs  the  "Iconoscope,"  a 
cathode-ray  tube  for  translating  the  visual 
image  into  electrical  impulses,  and  the 
"Kinescope"  for  transforming  the  electrical 
impulses  back  into  the  variations  of  light- 
intensity  to  reproduce  the  image.  The  sen- 
sitivity and  characteristics  of  the  "Icono- 
scope" as  a  pick-up  device  are  discussed. 

The  fundamentals  of  the  RCA  high-defini- 
tion television  system  now  under  experi- 
mental field  test  in  ths  New  York  area 
and  the  standards  presently  employed  are 
reviewed.  Photographs  of  the  studios  and 
other  parts  of  the  field-test  facilities  are 
included.  A  brief  review  is  given  to  indi- 
cate the  progress  made  and  the  results  at- 
tained up  to  the  present  time  in  these  tests. 

The  technic  of  formulating  and  present- 
ing television  programs  is  peculiar  to  the 
requirements  of  television.  The  develop- 
ment of  the  technic  is  presently  related  to 
programs  employing  artists  in  studios,  out- 
side pick-ups,  and  motion  picture  film.  The 
requirements  of  program  technic  are  dis- 
cussed. 

NEW  MASS.  RULES  PROVIDE 
MODEL  WORK  CONDITIONS 

(Continued  from  page  11) 
strove  to  attain  their  goal,  and  upon 
the  vision  and  social-mindedness  of  the 
Mass.  authorities  who,  seeing  the  right, 
courageously  backed  up  their  decision 
and  approved  these  regulations.  Code 
highlights  are  appended  hereto: 

No  cinematograph  or  similar  apparatus 
involving  the  use  of  a  combustible  film 
more  than  ten  inches  in  length,  except  one 
using  only  an  enclosed  incandescent  lamp 
and  cellulose  acetate  films  not  more  than 
one  and  one  quarter  inches  in  width,  shall, 
except  as  provided  by  Sections  85  and  86 
(portable  and  non-theatrical)  be  kept  or 
used  for  the  purpose  of  exhibiting  such 
films  in  or  upon  the  premises  of  a  public 
building  until  such  cinematograph  or  simi- 


A  STATEMENT  OF  PURPOSE 


THE  inception  of  the  undersigned  organization — like 
many  a  new  idea  before  it — has  been  the  subject  of  many 
queries  in  the  Trade.  In  order  that  there  may  be  no  miscon- 
ceptions or  misunderstandings,  we  make  this  public  statement 
as  to  our  purpose  and  function. 

We  are  wholesale  sales  engineers — the  first  organization  of 
its  kind — maintaining  show  rooms  and  selling  (to  supply 
dealers)  the  leading  products  in  the  varius  classes  of  equip- 
ment. As  intermediaries  between  manufacturers  and  dealers 
selling  those  supplies  to  exhibitors  and  projectionists,  we  not 
only  make  it  possible  for  dealers  to  render  more  intelligent, 
more  efficient  service  to  exhibitors,  but  we  enable  exhibitors 
and  projectionists  to  buy  equipment  with  the  assurance  that 
a  reputable  and  experienced  organization  stands  behind  their 
purchases.  To  give  meaning  to  our  position  in  the  theatre 
equipment  field,  we  cite  our  knowledge  of  the  problems  con- 
fronting not  only  manufacturers — not  only  supply  dealers — 
but  exhibitors  and  projectionists  as  well.  We  cite,  moreover, 
the  demand  on  the  part  of  exhibitors,  manufacturers  and 
dealers  for  just  such  an  organization  as  ours. 

We  are  NOT  in  competition  with  supply  dealers.  Rather, 
we  are  here  to  supplement  their  efforts  to  give  exhibitors  and 
projectionists  the  best  possible  values  in  theatre  equipment 
and  supplies.  We  invite  architects,  manufacturers,  dealers, 
projectionists  and  exhibitors — both  here  and  abroad — to  con- 
sult with  us  on  any  equipment  or  supply  problem  confront- 
ing them. 


J.  E.  ROBIN.  Inc. 


334  West  44th  Street 


New  York,  N  Y. 
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Headed  by  Mr.  J.  E.  Robin,  we 
have  adopted  the  emblem  reprod- 
duced  above  as  an  identification 
mark  for  quality  in  equipment 
and  supplies.  That  emblem 
means  that  you  are  getting  the 
benefits  of  many  years  of  practi- 
cal experience  in  the  design,  dis- 


tribution and  proper  application 
of  theatre  apparatus.  It  is  your 
assurance  of  controlled  quality, 
engineered  for  service,  honestly 
represented  and  rightly  priced. 
Look  for  it  at  your  supply  dealer 
— or  consult  with  us — before  you 
buy. 
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lar  apparatus  has  been  inspected  and  ap- 
proved by  an  inspector,  who  shall  have 
placed  thereon  a  numbered  metal  tag;  nor 
until  a  booth  or  enclosure,  which  has  been 
inspected  and  approved  by  such  an  in- 
spector and  his  certificate  issued  therefor, 
has  been  provided  for  said  apparatus;  nor 
until  such  precautions  against  fire  as  the 
Commissioner  of  Public  Safety  may  specify 
have  been  taken  by  the  owner,  user  or 
exhibitor;  provided,  that  no  such  apparatus 
shall  be  operated  with  oxyhydrogen  gas, 
so    called,    or    with   limelight. 

In  addition,  in  Boston  the  location  of 
any  booth  or  enclosure  surrounding  such 
apparatus  shall  be  approved  by  the  building 
commissioner,  who  may  order  such  addi- 
tional precautions  against  fire  as  he  may 
deem    necessary. 

Ample  Ventilation,  Room  Temperature 
The  inspectors  shall  inspect  any  such 
apparatus  which  is  to  be  kept  or  used  as 
specified  in  the  preceding  section,  and  any 
booth  or  enclosure  provided  therefor,  and 
the    commissioner    of    public    safety    shall 


make  such  rules  and  regulations  as  he  may 
deem  necessary  for  the  safe  use  thereof. 

The  projection  room  shall  be  provided 
with  mechanical  ventilation  by  means  of  a 
fan  of  sufficient  size  to  remove  at  least  one 
thousand  (1000)  cubic  feet  of  air  per 
minute. 

An  opening  shall  be  provided  near  the 
center  of  the  ceiling  or  at  its  highest 
point  to  be  not  less  than  eighteen  (18) 
inches  in  diameter  or  two  hundred  fifty 
(250)  square  inches  in  area,  to  the  upper 
side  of  which  shall  be  fitted  an  iron  flange 
securely  fastened  to  the  ceiling.  To  this 
flange  an  eighteen  (18)  inch  vent  duct 
shall  be  securely  fastened  made  of  not  less 
than  S26  gauge  galvanized  sheet  metal 
which  shall  lead  to  the  outside  of  the 
building  or  to  an  incombustible  vent  flue 
of  equal  or  greater  area  running  vertically 
and  carried  at  least  three  (3)  feet  above 
the  roof  line. 

An  approved  electric  exhaust  fan,  con- 
trolled from  within  the  projection  room 
by  a  switch  located  near  the  entrance 
door,  shall   be  installed  as  directed   by  the 


Your  Iheatre 
needs  this 

TEST   REEL 


•  No  longer  need  you  be  in  doubt  about  your  projection 
equipment  delivering  highest  possible  quality  results.  These 
reels,  each  500  feet  long,  are  designed  to  be  used  as  a  pre- 
cision instrument  in  testing  the  performance  of  projectors. 

•  The  visual  section  includes  special  targets  for  detecting 
travel-ghost,  lens  aberration,  definition,  and  film  weave. 
The  sound  section  includes  recordings  of  various  kinds  of 
music  and  voice,  in  addition  to  constant  frequency,  constant 
amplitude  recordings  for  testing  the  quality  of  reproduction, 
the  frequency  range,  the  presence  of  flutter,  and  60-cycle  or 
96-cycle  modulation,  and  the  adjustment  of  the  sound  track. 

•  For  theatres,  review  rooms,  exchanges,  laboratories 
and  wherever  quality  reproduction  is  desired.  These  reels 
are  an  S.M.P.E.  Standard,  prepared  under  the  supervision 
of  the  Projection  Practice  Committee. 

"Invaluable.  The  finest  technical  contribution  to  the  projection 
field  since  sound  pictures  were  introduced." — HARRY  RUBIN, 
Director  of  Projection,  Publix  Theatres. 

"No  theatre  that  serves  its  patrons  well  should  be  without  these 
test  reels.  Simply  great."— R.  H.  McCULLOUGH,  Fox  West 
Coast  Service  Corp. 

"Eliminates  all  excuses  for  poor  reproduction.  Projectionists 
know  just  where  they  stand  through  the  aid  of  these  reels.  I 
recommend  them  unqualifiedly."— THAD  BARROWS,  Publix 
Theatres,  Boston,  Mass. 


Price:  $37.50  Each  Section 
Including  Instructions 

Address : 

SOCIETY     OF     MOTION 
PICTURE  ENGINEERS 


Hotel  Pennsylvania 


New  York,  N.  Y. 


inspector,  within  this  duct,  the  operating 
motor  and  wires  of  which  shall  be  entirely 
encased  in  metal. 

There  shall  be  provided  in  this  room  near 
the  floor  level  a  fresh  air  supply  by  means 
of  a  galvanized  sheet  metal  duct  having  an 
area  of  not  less  than  three  and  one  half 
(3%)  square  feet,  (28"  x  18").  This  duct 
shall  be  connected  to  the  outside  air,  be 
pitched  downward,  and  shall  be  provided 
with  a  regulating  damper.  The  outside  end 
shall  be  provided  with  a  hood  arranged 
so  as  to  keep  out  the  weather  and  the  in- 
side end  provided  with  a  register  face  or 
%"   mesh  screen. 

Sufficient  radiation  shall  be  installed  to 
keep  this  room  at  normal  temperature.  If 
radiators  or  steam  coils  are  used  they  shall 
be  protected  with  %"  mesh  wire  screen- 
ing, and  the  upper  sides  if  not  recessed 
shall  be  sloped  at  a  sharp  angle  so  that 
tbey  cannot  be  used  as  shelves. 

A  toilet  room  with  approved  toilet  facil- 
ities shall  be  connected  with  the  projection 
room. 

The  above  auxiliary  rooms  shall  be  of 
like  construction  as  the  enclosure  and  shall 
have  the  same  height. 

The  projection  room  of  a  booth  er 
enclosure  shall  be  not  less  than  12  feet 
in  length,  10  feet  in  depth,  and  8  feet  6 
inches  in  height  (inside  dimensions)  for 
two  moving  picture  machines,  and  shall  be 
increased  4'  in  length  for  each  additional 
machine,  spotlight,  or  effect  machine. 

All  booths  or  enclosures  of  new  con- 
struction in  theatres  and  moving  picture 
balls  shall  be  built  strictly  in  accordance 
with  these  regulations.  All  existing  booths 
or  enclosures  as  suitable  opportunity  is 
afforded  shall  be  altered  so  as  to  conform 
as  nearly  as  is  reasonably  possible  to  these 
regulations. 

Film  Inspection,  Projectionist  Negligence 

It  shall  be  the  duty  of  the  operator  to 
make  a  thorough  examination  of  all  films 
before  each  exhibition.  Film  that  shows 
execessive  wear  or  deterioration,  faulty 
patches,  torn  sprocket  holes  or  other  im- 
perfections  shall   not   be  run. 

If  an  inspector  finds  that  an  operator 
is  negligent,  or  conducts  himself  or  keeps 
his  equipment  in  such  a  way  as  to  cause 
it  to  be  a  menace  to  the  safety  of  the 
audience,  or  violates  any  of  the  rules  and 
regulations  herein  contained,  he  shall  sus- 
pend or  revoke  the  license  of  the  operator 
and  forward  the  same  to  the  Chief  of  In- 
spections with  a  written  report.  Should 
an  operator  whose  license  has  been  sus- 
pended or  revoked  desire  to  appeal  to  the 
Chief  of  Inspections  from  the  decision  of 
the  inspector,  he  shall  forward  with  his 
request  for  a  hearing  a  written  statement 
of  his  version  of  the  circumstances. 

While  projecting  a  picture  the  operator 
shall  devote  his  entire  time  and  attention 
to  that  work,  and  shall  not  leave  the 
operating  side  of  the  machine.  "Pickups" 
so  called,  are  prohibited  when  only  one 
licensed   operator   is   employed   in   a   booth. 

Projectors  shall  be  kept  clean,  in  good 
mechanical  condition,  and  free  from  waste 
oil. 

Portable  Booth  Ventilation 

For  ventilation  the  booth  shall  be  pro- 
vided with  an  inlet,  in  each  of  the  four 
sides,  ten  inches  in  width  and  two  inches 
in  height.  Such  inlet  shall  be  covered  by 
a  wire  netting  of  not  more  than  one- 
quarter  inch  mesh,  the  lower  side  shall 
be  not  more  than  two  and  one-half  (2%) 
inches  above  the  floor.  The  netting  shall 
be  firmly  secured  to  the  walls  of  the  booth 
by  means  of  metal  strips  and   bolts. 
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NEW    THIRD    EDITION 

SERVICING  SOUND  EQUIPMENT 

By  James  R.  Cameron 


The  book  has  been  enlarged  both  in  size  and  in  number  of 
pages.  The  book  contains  a  complete  list  of  possible  troubles 
that  may  happen  to  both  your  sound  and  projection  equipment. 
Simple  instructions  covering  remedies,  and  reasons  for  the 
troubles. 
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USE   GENUINE 


YOU* 


PROTECT 

YOUR 
POCKETBOOK 


One  is  a  GENUINE  Simplex  Projec- 
tor replacement  part.  The  other 
is  an  imitation. 

The  genuine  part  is  an  exact  dupli- 
cate of  the  part  originally  install- 
ed in  your  Simplex  Mechanism. 
It  has  the  same  matchless  accuracy. 
It  has  the  same  bulldog  resistance 
against  wear. 

Anybody  and  everybody  can't 
make  such  a  Simplex  Part.  Only  the 
maker  of  the  Simplex  Projector 
itself  is  equipped  to  do  it.  It  takes 
years  of  research  and  development 
. . .  costly  precision  equipment . . . 


and  a  lifetime  of  effort  by  an  or- 
ganization genuinely  interested  in 
the  advancement  of  the  motion 
picture  industry. 

Does  it  pay  to  gamble... when  re- 
pairs made  with  GENUINE  Simplex 
Parts  cost  so  few  dollars  per  year. .. 
provide  the  utmost  of  protection 
against  costly  and  embarrassing 
breakdowns . . .  maintain  the  orig- 
inal projection  qualities  of  your 
costly  equipment? 
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ISITRON 


PHOTOELECTRIC   CELLS 


LOOK! 

Outside  the  carton  all 
P.E.  cells  look  pretty 
much  alike.  But  there's 
a  big  difference  in  the 
way  they're  made. 
ASK  FOR  VISI- 
TRONS  by  name  and 
look  for  the  "G-M" 
monogram  on  the 
base. 


are  a  preferred  product  with  more  than  5,000 
of  the  theatre  industry's  leading  projectionists. 
In  practically  every  case,  their  preference  is 
the  result  of  a  FIRST  TRIAL.  These  craftsmen, 
ever  alert  towards  improvement  in  the  quality 
of  their  sound,  tried  out  VISITRONS.  The  test 
convinced  them  that  VISITRONS  are  superior 
in  those  qualities  they  demand  in  the  action  of 
a  photo  cell  ....  If  you  are  still  a  stranger  to 
VISITRON  value,  why  not  make  the  test  now? 
You,  too,  will  be  convinced. 


G-M  LABORATORIES  [NC 


1735  Belmont  Ave.,  CHICAGO,  ILL. 


Visitron  Cells  are  supplied  and  serviced  by  most  reliable 
equipment  dealers  —  everywhere. 
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ARE  YOU  GIVING  THEM  THE  LIGHT  THEY  MERIT? 


The  response  of  theatre  patrons  is  ample  justification  for 
securing  the  best  feature  pictures  obtainable.  It  proves 
that  the  theatre-going  public  seeks  out  the  best.  But  the 
theatre  patron  is  critical  and  is  not  satisfied  with  a  good 
picture,  poorly  screened.  Expensive  features  merit  the 
best  light. 


The  best  projection  is  provided  by  a  steady,  snow-white 
fight  of  sufficient  intensity  on  the  screen  for  clear  defini- 
tion in  the  presence  of  a  comfortable  level  of  supplemen- 
tary illumination.  This  means  High  Intensity  Projection. 
Give  your  expensive  feature  the  advantage  of  the  best 
possible  lighting, 


HIGH     INTENSITY     LIGHT 


It  costs  little  but  adds 

much  to  the  satisfaction 

of  your  patrons 
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THE    "ALADDINS    LAMP" 
OF    PROJECTION 

Peerless  Magnarcs  are  daily  performing  veritable  miracles  by  their  ability  to 
increase  screen  illumination,  improve  projection  and  by  the  amazing  economies 
their  installation  afford. 

Nothing  comparable  to  the  Magnarc  exists.  The  overwhelming  plurality  of 
Magnarc  Lamps  in  use  is  the  natural  result  of  its  vast  superiority. 

It's  the  "NUMBER  ONE"  lamp  of  the  industry  and  it  shares  its  quality,  value  and 
results  with  none! 

Made  by  the  largest  manufacturer  of  projector  arc  lamps  in  the  world  and  sold 
by  the  greatest  equipment  sales  organization  in  the  nation,  your  investment  is 
doubly  protected. 

WHY  HAVE  LESS? 
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MONTHLY  CHAT 


RECENTLY  we  published  an  article 
which  detailed  the  tremendous  devel- 
opment of  the  16  mm.  projector  field  and 
cited  the  job-creating  possibilities  inher- 
ent in  such  an  advance.  Projectionist 
unfamiliarity  with  other  than  35  mm. 
equipments  puts  the  task  of  supplying 
such  information  squarely  up  to  us.  The 
first  of  a  series  of  such  articles  will 
appear  in  an  early  issue — probably  the 
next. 


LEGISLATIVE  forays  by  units  of  the 
organized  craft  have  been  almost 
uniformly  unsuccessful  during  the  past 
year.  The  standard  alibi  for  failure 
of  such  efforts  is  exhibitor  "influence". 
Yet,  both  the  city  of  St.  Louis  and  the 
State  of  Massachusetts  weigh  in  with 
two-men  shifts  riveted  into  the  regula- 
tions.    How  come? 


THIS  surely  is  a  great  business.  Film 
company  sales  managers,  meeting  at 
exhibitor  conclaves,  discuss  among  them- 
selves increased  film  rentals.  The  net 
result  of  the  independent  dealers'  recent 
meeting  in  Chicago  seems  to  have  been 
the  formation  of  a  manufacturers'  asso- 
ciation! We  anticipate  that  managers 
will  soon  be  attending  union  meetings 
to  devise  means  for  cutting  wage  scales. 


EVEN  casual  inspection  of  the  current 
report  of  the  S.M.P.E.  Projection 
Committee,  published  elsewhere  herein, 
will  show  how  far  projection  has  ad- 
vanced within  the  past  decade.  Frankly, 
complete  understanding  of  this  report 
requires  a  knowledge  of  the  projection 
process  that  is  not  possessed  by  many 
who  depend  on  projection  work  for  their 
livelihoods. 

It's  easy  enough  to  suggest  that  such 
reports  be  "written  down"  for  popular 
consumption  (as  has  so  often  been  sug- 
gested to  I.  P.  itself)  ;  but  far  more  com- 
forting would  be  the  knowledge  that 
practically  the  entire  craft  would  be  able 
to  digest  this  data.  For  example,  few 
people  like  mathmatics  well  enough  to 
toy  with  the  subject  as  a  hobby,  but 
the  inescapable  fact  is  that  mathematics 
is  a  form  of  scientific  shorthand.  I.  P.'s 
experience  in  trying  to  teach  elementary 
mathematics  through  these  pages  is  too 
painful  to  recall  even  at  this  late  date — 
yet  we  doubt  that  we  ever  had  a  better 
idea  of  more  potential  practical  value  to 
the  craft. 

The  solution  to  which  vexing  problem 
will  have  to  await  the  appearance  of  one 
much  smarter  than  ourselves.  Or,  may- 
be, just  smart. 

STAY  away  from  the  hammock  these 
fine  summer  days.  Get  out  in  the 
open,  breathe  deeply,  exercise  often,  and 
don't  be  afraid  of  a  little  direct  sunlight 
on  your  carcass.  All  of  which  will  help 
mightily  to  combat  next  winter's  assault 
by  sundry  baccili  and  carbon  dust. 
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COUNT  THESE  FEATURES— 
AND  YOU'LL  CHOOSE  ENARC 


BRENKERT  ENARC,  the  lamp  guaranteed  by  a  quarter  of  a 
century  of  manufacturing  and  engineering  experience,  is  the 
only  lamp  with — 

•  complete  unit  construction 

f>   right  side  or  left  side  operation 
$   micrometer  negative  alignment 

•  dual  lamphouse  construction 

•  complete  accessibility  to  all  parts 

•  •  9   and  many  other  exclusive  features  designed 
for  efficiency  and  economy,  making  ENARC 

''The  Projectionist's  Lamp" 

That's  why  ENARC  installations  are  increasing  more 
rapidly  than  those  of  any  other  nationally-known  make. 


Sold  and  serviced  by  Brenkert  distrib- 
utors across  the  continent  and  in  most 
foreign  countries. 


BRENKERT 
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TYPICAL    TROUBLES    IN    MODERN 
SOUND  REPRODUCING  UNITS 

By  LEROY  CHADBOURNE 


HERE  are  a  number  of  cases  of 
actual  sound  troubles  that  could 
not  have  occurred  with  earlier  types 
of  apparatus.  They  are  all  based  upon 
peculiarities  of  construction  or  design 
formerly  not  found  in  any  theatre. 

Case  1.  Amplifier  fuse  blew,  with 
sparking  at  output  tube  sockets.  This 
trouble  reappeared  at  irregular  intervals, 
although  new  output  tubes  were  inserted 
each  time.  Examination  of  the  tubes 
showed  flash-over  from  plate  prong 
to  ground.  Tests  of  socket  voltages  made 
from  time  to  time  showed  normal  read- 
ings. 

Further  tests  involved  forcing  high 
volume  through  the  amplifier,  which 
broke  down  several  more  sets  of  output 
tubes  at  shorter  but  still  irregular  in- 
tervals. Inspection  of  the  circuit  dia- 
gram showed  that  the  amplifier  had  no 
coupling  transformers  except  the  output 
transformer.  The  water-pipe  ground  was 
inspected  at  once,  and  found  to  be  in 
poor  condition.  This  fact,  together  with 
the  absence  of  coupling  transformers, 
indicated  the  probable  cause  of  the 
trouble,    which    was    permanently    cured 


by  cleaning  and  tightening  the  ground 
connection. 

In  this  case  there  are  two  basic  dif- 
ferences between  the  apparatus  involved 
and  earlier  types  of  theatre  equipment. 
One,  as  stated,  is  the  absence  of  coup- 
ling transformers.  In  earlier  equipments 
these  were  common  for  two  reasons: 
first,  the  amplifying  system  was  often 
divided  into  a  number  of  separate  amp- 
lifier units,  which  were  most  conven- 
iently coupled  by  means  of  input  and 
output  transformers;  second,  early  tubes 
were  of  the  low-gain  type  and  trans- 
formers could  be  made  to  contribute  some 
degree  of  voltage  amplification. 

Oscillation  Inducing  Distortion 

Today  the  amplifier  is  usually  a  single 
unit,  and  high-gain  tubes  are  favored. 
Modern  circuits  have  made  it  unnecessary 
to  include  a  transformer  even  at  the 
point  of  transition  from  single-end  to 
push-pull  amplification.  (Diagrams  of 
modern  amplifiers  that  use  no  interstage 
coupling  transformers  will  be  found  in 
I.  P.  for  Aug.,  1936,  p.  13;  Oct.,  1936,  p. 
15,  and  Nov.,  1936,  p.  21.) 

The  absence  of  coupling  transformers, 

[7] 


with  their  inherent  frequency  limitations, 
makes  it  easier  for  the  amplifier  to  oscil- 
late at  super-audible  frequencies.  Such 
oscillation  can  be  heard  as  distortion  in 
the  sound,  but  is  not  otherwise  audible. 
It  has  the  electrical  effect  of  building  up 
high  oscillatory  voltages  at  the  plates  of 
the  tubes.  In  the  case  of  trouble  just 
described  these  voltages  were  breaking 
across  at  the  sockets  of  the  output  tubes 
and  so  overloading  the  main  fuse. 

One  precaution  against  such  oscillation 
is  grounding  the  amplifier  to  earth.  The 
poor  ground  reported  in  this  case  un- 
doubtedly was  open-circuiting  at  times 
when  the  water  pipe  was  subjected  to 
vibration.  Whenever  this  happened  it  be- 
came possible  for  the  amplifier  to  oscil- 
late. Tightening  the  ground  connection 
cured  the  trouble  completely. 

Super-audible  oscillation  is  a  trouble 
very  common  in  modern  amplifiers  that 
do  not  use  coupling  transformers.  It  is 
also  encountered  in  those  that  use  coup- 
ling transformers  of  the  modern  kind 
which  have  a  frequency  range  far  beyond 
that  of  the  loud  speakers.  This  possibility 
is  part  of  the  price  that  must  be  paid  for 
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the  modern  advantages  of  compactness,  Before  the  reply  came,   it  was  noted 

lower  cost,  and  extended  frequency  re-  that  heater  voltages  were  also  high.     In 

production.  the  case  of  the  heaters  the  difference  was 

Adequate   grounding   of  the   amplifier  only  a  fraction  of  a  volt,  but  it  was  pro- 

chasis  and  of  its  speech  input  cables  is  portionate  to  the  increase  in  plate  voltage, 

the  precaution  most  important  to  the  pro-  This  fact  at  once  suggested  inspection  of 


jectionist.  Others  consist  of  decoupling 
condensers  and  resistors  built  into  the  cir- 
cuit (see  LP.  for  Nov.,  1936,  p.  20)  which 
should  be  checked  in  cases  of  oscillation 
not  cured  by  proper  grounding. 

A  second  basic  difference  between  the 
apparatus  involved  here  and  earlier  amp- 
lifier types  lies  in  the  construction  of  the 
tubes.  Tubes  are  smaller,  base  prongs 
are  more  closely  crowded.  In  this  case, 
the  tubes  were  metal,  and  the  high-volt- 
age plate  lead  was  insulated  from  the 
grounded  shell  only  by  a  small  glass 
eyelet.  This  eyelet  punctured  when  os- 
cillation built  up  momentarily  excessive 


the    circuits    of   the    power    transformer 
primary. 

Several  primary  taps  had  been  pro- 
vided to  compensate  for  differences  in 
line  voltage.  It  was  found  that  one  of 
the  unused  taps  had  grounded  to  the 
amplifier  chassis.  Since  the  a.c.  supply 
line  was  also  grounded,  the  effect  (see 
Fig.  1)  was  to  reduce  the  number  of 
primary  turns,  thereby  increasing  second- 
ary voltage.  Clearing  the  accidental 
ground  ended  the  trouble. 

Modern    Tubes    Very    Sensitive 

This  instance  again  illustrates  the  sen- 


voltages.     If  an  amplifier  of  earlier  type  sitivity  of  some  modern  tubes  to  relatively 

had  been  able  to  oscillate  in  the  same  small  increases  of  voltage.     Many  early 

way,  the  only  objectionable  effect  would  amplifiers,     not     having    tapped    power 

have  been  distortion.     The  more  gener-  transformers  or  equivalent  arrangements, 

ous  insulation  of  the  tube  prongs  would  were  injured  by  local  power  lines.  Over- 

never  have  given  way.  heating    through    long    periods    of   time 

The  sensitivity  of  modern  tubes  to  ex-  baked  the   insulation   from   their   wires, 

cessive  plate  voltage  lies  at  the  bottom  boiled  asphaltum  out  of  their  condensers, 

of  another  case  of  trouble  presenting  sim-  shortened   the   lives   of   their  tubes   and 


ilar  symptoms. 

Ground  to  the  Chassis 

Case  2.  Oscillation  was  not  involved 
in  a  similar  instance  of  repeated  break- 
down of  output  tubes  (also  accompanied, 
of  course,  by  outage  of  the  amplifier 
fuse) .  Plate  voltage  readings  were  con- 
sistently high.  Tube  breakdown  occur- 
red at  high  volume  levels.  Finding  the 
cause  of  this  trouble  obviously  meant 
finding  the  cause  of  the  high  voltage. 

A  check-up  showed  no  evidence  of  a 
short-circuited  resistance  or  choke  in  the 
plate  circuit.  To  the  contrary,  voltage 
dropped  regularly  and  naturally  from  the 
plate  secondary  of  the  power  transformer 
to  the  sockets  of  the  amplifying  tubes.  A 
rush  request  was  sent  to  the  manufacturer 
for  data  as  to  proper  voltages  at  the  trans- 
former secondary. 


To     a.  o.     yr 
line       /        „ 


Fuse 
-O/-0- 


sometimes  blew  out  their  power  trans- 
formers. But  arcing  over  at  the  tube 
base  was  unheard  of. 

[Earlier  types  of  tubes  sometimes  arced 
over  internally  from  the  same  cause,  al- 
though the  mechanism  was  different. 
Overheating  of  the  filaments  weakened 
the  tension  of  the  springs  that  kept  the 
heated  filaments  taut,  and  excessive  plate 
voltage  overcame  the  pull  of  the  weak- 
ened springs,  causing  the  filament  to 
sag  sideways  until  it  touched  the  grid. 
That  shorted  out  the  grid  bias  and  per- 
mitted a  flow  of  plate  current  heavy 
enough  to  wreck  the  power  transformer. 
This  is  a  type  of  trouble  to  which  the 
newer  tubes,  having  heater  cathodes  that 
cannot  sag,  are  immune.] 

A  more  striking  departure  from  former 
methods  of  construction  is  shown  by  the 
nature  of  the  trouble  itself.  Accidental 
grounds  were  rare  inside  of  earlier  equip- 


line 
ground 


FIGURE  1 


unintended     circuit 


accidental      ["ground" 
to  amplifier       ^ chassis 


these  turns  "shorted". 
mo- 


ments, which  were  built  more  carefully 
and  more  spaciously  than  present  prac- 
tice allows.  Still  a  better  example  of  the 
effect  of  this  difference  in  physical  lay- 
out is  afforded  by  the  following  case. 

Case  3.  Symptoms:  sudden  conspicu- 
ous decrease  in  volume  which  (the  amp- 
lifier being  rather  small  for  the  house) 
could  not  be  brought  back  to  proper 
value  even  by  setting  the  volume  con- 
trol to  maximum. 

This  trouble  was  easily  found  by  a 
socket  voltage  check.  Plate  voltage  of  only 
one  tube  read  high.  In  this  tube,  a  pent- 
ode, the  screen-grid  voltage  was  also  high, 
and  screen  grid  and  plate  readings  were 
identical.  These  results  indicated  that 
the  plate  had  "shorted"  to  the  screen 
grid,  and  that  the  tube  was  acting  as  a 
triode  rather  than  as  a  pentode  with  a 
corresponding  reduction  in  voltage  gain. 

The  arrangement  of  the  tube  prongs 
was  such  that  a  "short"  at  the  socket  it- 
self was  unlikely,  so  circuit  wiring  was 
inspected.  A  bakelite  plate  on  the  under 
side  of  the  chassis  held  a  dozen  or  so 
resistors  mounted  side  by  side.  The  plate 
series  resistor  and  the  screen-grid  resistor 
of  the  tube  in  question  were  mounted  ad- 
jacent to  each  other.  The  power  ends 
of  these  two  resistors  were  commoned, 
since  both  drew  "B"  voltage  from  a  com- 
mon source.  The  tube  ends  were  also 
found  joined,  through  a  single  thread  of 
stranded  wire  which  had  in  some  way 
come  loose  from  a  soldered  connection 
and  moved  less  than  %  inch.  Natural 
volume  was  restored  by  snipping  off  this 
strand  and  re-soldering  the  connection 
from  which  it  came. 

Accurate  Meters  Essential 

Case  4.  Another  and  similar  trouble 
arising  out  of  modern  construction  con- 
sisted of  sharp  distortion,  particularly 
noticeable  at  high  volume.  In  this  case 
an  inaccurate  meter  showed  no  import- 
ant departures  from  proper  plate  volt- 
ages. Substituting  new  tubes  failed  to 
help.  Ultimately,  plate  current  readings 
were  taken,  and  one  tube  read  high.  This 
indicated  a  possibility  of  low  grid  bias, 
which  had  not  been  checked  because  of 
meter  inaccuracy.  Inspection  of  the  grid 
bias  circuit  revealed  the  trouble: 

Two  grid  bias  "cells",  each  supplying 
one  tube,  were  clipped  in  place  along  a 
small  "cell  strip".  The  arrangement  ap- 
proximates that  at  a  flashlight  bulb  base. 
One  side  of  the  circuit  connects  to 
the  body  or  shell  of  the  bias  cell,  and 
the  other  side  to  a  metal  point  set  in  the 
center  of  a  ring  of  insulating  material.  A 
spring  clip,  touching  the  point,  presses 
the  body  of  the  cell  to  the  grounded  strip. 
Through  vibration  or  otherwise  either  the 
cell  or  the  clip  had  slipped,  and  the  clip 
was  bridging  across  the  insulating  ring, 
"shorting"  the  cell  completely. 

Case     5.         Still     another     group     of 


MIRACLES  DON'T  "JUST  HAPPEN" 


.  Nature  spent  centuries  on  the  process  of  creating  the 
miracle  of  Old  Faithful. 

E.R.P.I.  spent  years  in  the  commercial  adaptation  of  a 
revolutionary  principle  of  sound  reproduction  known  as 
MICROPHONIC.  Like  Old  Faithful,  MIRROPHONIC  is  a 
product  of  time — it  is  a  result  of  long  research  by  Bell  Tele- 
phone Laboratories  and  Western  Electric  in  perfecting  a 
reproducing  system  first  conceived  in  the  form  of  Stereo- 
phonic or  "third-dimensional"  sound. 

MIRROPHONIC  is  the  direct  commercial  outgrowth  of 
the  historic  Stereophonic  principle — first  publicly  demon- 

"A  THRILL  FOR 


strated  four  years  ago  in  Philadelphia,  later  in  New  York, 
Hollywood,  and  recently,  in  Miami. 

MIRROPHONIC  is  readily  adaptable  to  future  advances 
in  the  art.  If  you  now  have  Western  Electric,  it  may  be  in- 
stalled on  a  convenient  step-by-step  modification  plan. 

More  than  a  thousand  exhibitors,  who  have  installed 
MIRROPHONIC,  used  its  powerful  exploitation  campaign, 
now  enjoy  increased  BOX  OFFICE  DOLLARS. 

Old  Faithful  and  MIRROPHONIC  never  fail  to  come 
through  with  a  good  show     on  time — and  with 
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The  Motiograph  pedestal  is  made  of  cast  iron  and 
has  a  weight  of  415  lbs.  evenly  distributed  over 
a  floor  area  of  22"  x  30  W.  The  low  center  of 
gravity  and  concentrated  weight  provides  the 
rigidity  and  strength  necessary  to  support  the 
heavier  modern  projector,  sound  head  and  lamp- 
house.  For  a  sound  reproducer  requiring  an  offside 
mounting  of  the  motor,  a  "T"  slotted  motor  table 
support  is  available.  Provision  is  made  on  the 
main  frame  for  mounting  this  table,  and  the  as- 
sembly gives  every  necessary  adjustment  for  dif- 
ferent angles  of  projection.  Built  into  the  pedestal 
are  many  exclusive  features,  illustrated  to  the  right, 
the  entire  assembly  being  finished  in  a  popular 
wrinkle  grey  baked  enamel. 


LAMPHOUSE      CARRIAGE 

For  horizontal  optical  alignment, 
the  lamphouse  carriage  slides 
from  side  to  side  on  two  heavy 
rods  within  the  body  of  the 
main     frame. 


VERTICAL  OPTICAL 
ALIGNMENT 
Motiograph's  movable  union 
block  permits  perfect  coinci- 
dence of  the  mirror  and  lens 
axes,  thus  assuring  perfect  op- 
tical alignment.  Micrometric 
adjustment  is  possible  by  a 
simple  turn  of  the  cap  screw, 
and  the  proper  setting  is  rigidly 
locked    with     four    cap     screws. 


TILTING      DEVICE 

Within  the  base  of  the  pedestal 
is  i  ball-bearing  tilting  device 
which  permits  the  projector  to 
be  tilted  to  any  angle  and 
locked — a  one-handed,  easy  op- 
eration. The  complete  wiring  for 
the  projector  is  centralized  with- 
in   the    pedestal. 


BUILT-IN    SWITCH 

The  100-ampere,  double- pole, 
single-throw  arc  switch  is  built 
into  one  of  th.?  compartments 
of  the  projector  base.  A  hinged 
door    provides    easy    accessibility. 


FOUR   CORNER   LEVELING 
SCREWS 

Newly  designed  leveling  screws 
seated  in  sturdy  floor  cups 
provide  absolute  floor  contact 
and  permit  exact  and  easy  Jev- 
eling  of  the  image  on  the 
screen. 


THE    WORLD'S    FINEST    PROJECTOR    DESIGNED    FOR    ALL    STANDARD    SOUND    EQUIPMENT 


MOTIOGRAPH,  INC.  4431  W.  LAKE  STREET,  CHICAGO,  ILLINOIS 
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troubles  arises  out  of  the  current  practice 
of  interlinking  what  are  nominally  en- 
tirely separate  pieces  of  apparatus. 

A  theatre  system  used  two  amplifiers, 
regular  and  emergency.  A  multiple-pole 
changeover  switch  connected  either,  at 
will,  with  the  photocells  and  loudspeak- 
ers. A  subsidiary  link  existed  in  that 
the  photocells  drew  their  bias  voltage 
from  the  amplifier  power  circuits.  The 
"regular-emergency"  switching  of  p.e.c. 
voltage  was  not  tied  in  with  the  sound 
switch,  hence  when  the  system  operated 
through  the  regular  amplifier,  p.e.c.  volt- 
age might  sometimes  be  drawn  from  the 
emergency  unit,  or  vice  versa. 

In  this  system  a  120-cycle  hum  was 
heard  on  the  regular  amplifier  only. 
Tubes  being  suspect,  the  regular  and 
emergency  sets  of  tubes  were  inter- 
changed. This  made  no  difference,  and 
tubes  were  eliminated  as  a  cause  of  the 
trouble.  More  intensive  investigation 
through  several  days  proved  fruitless,  but 
emphasized  the  incidental  fact  that  all 
tubes  in  both  amplifiers,  were  old  and 
weak.  A  set  of  new  ones  installed  in  the 
regular  unit  unexpectedly  ended  the  hum. 

The  explanation  was  found  in  the  sep- 
arate switching  arrangement  for  p.e.c. 
voltage  supply  which  had  been  overlooked 
when  the  regular  and  emergency  tubes 
were  interchanged.  Apparently  both  sets 
of  tubes  were  weak  enough  to  cause  p.e.c. 
hum  when  they  had  to  supply  the  cells 
and  the  amplifier  simultaneously,  al- 
though harmless  when  one  set  supplied 
the  cells  and  another  set  the  amplifier. 

This  form  of  secondary  interdepend- 
ence of  apparatus,  formerly  unheard  of 
and  now  very  common,  not  only  causes 
troubles  formerly  impossible  but  makes 
some  early  methods  of  checking  trouble 
inappropriate.  Had  the  p.e.c.  supply 
been  independent  of  the  amplifier  power 
circuits,  a  hum  in  one  amplifier  only,  if 
not  cured  by  interchanging  tubes,  could 
not  possibly  have  been  caused  by  tubes. 
Secondary  linkages  grow  more  common 
with  increasing  concentration  of  sound 
equipment.  They  must  be  considered 
in  checking  for  trouble  of  all  kinds. 

Inter-Linkage  Requires  Attention 

Case  6.  A  dramatic  result  of  forget- 
ting such  linkage  was  experienced  with 
very  modern  apparatus  when  the  monitor 
speaker  developed  a  rattle.  An  attempt 
was  made  to  install  a  replacement  speak- 
er during  the  show,  apparently  on  the 
theory  that  the  show  could  run  ten  min- 
utes without  a  monitor.  Doubtless  it 
could,  normally,  but  the  monitor  in  this 
ultra-modern  system  happened  to  derive 
its  field  excitation  from  the  amplifier  "B" 
circuit,  in  which  its  field  winding  served 
as  an  external  filter  choke.  During  re- 
placement, when  the  first  wire  was  re- 
moved from  the  monitor  field  there  was  a 
flashover,  a  raucous  noise  from  the  stage 


speakers,  and  sound  went  dead.  Fortun- 
ately, the  filter  pack  withstood  the  in- 
ductive kick,  and  sound  was  restored  as 
soon  as  the  rattled  replacement  artist 
recovered  his  wits.  With  systems  of 
different  design,  replacing  a  monitor  unit 
during  the  show  is  a  matter  of  routine 
that  causes  no  trouble  at  all. 

Case  7.  In  one  sound  system,  product 
of  an  extremely  well-known  maker,  sound 
went  dead  in  the  case  of  one  projector, 
and  the  show  was  run  on  the  other  for  90 
minutes — with,  of  course,  "one  minute 
please  while  the  operator  changes  reels". 
No  trouble  was  found  at  the  projector. 
Exciter  light  and  focus  were  okay,  photo- 
cell voltage  checked  normal,  and  connect- 
ing cable  was  solidly  connected  and 
grounded. 

This  trouble  lie  in  the  fact  that  the 
sound  system  tied  in  with  the  p. a.  system, 
the  amplifier  being  equipped  with  the 
microphone  jack  (Fig.  2).  The  micro- 
phone substituted  for  No.  1  photocell. 
When  it  was  plugged  in,  the  voice  line  to 
that  photocell  opened  automatically,  al- 
though the  voltage  supply  to  the  same 
cell  remained  intact.  A  bit  of  dirt  had 
prevented  the  jack  closing  completely  the 
last  time  the  microphone  plug  was  re- 
moved. 

Cases  8  and  9.  A  rather  wide  variety 
of  troubles  with  sound  quality  arises  out 
of  the  newer  methods  of  controlling  fre- 
quency response.  In  one  instance  (a 
single-speaker  system)  sound  became  not- 
iceably shrill  and  displeasing  at  unpre- 
dictable moments,  at  other  times  retain- 
ing its  usual  good  quality.  This  seemed 
to  indicate  some  intermittent  change  in 
contact  somewhere  in  a  frequency  control 
circuit. 

The  amplifier  had  two  entirely  separate 
arrangements  for  controlling  frequency. 
The  second  of  these  proved  to  be  faulty. 
This  was  a  switch  arrangement  connect- 
ing to  a  number  of  condensers,  any  or  all 
of    which    could    be    shunted    across    a 
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speech  line  or  open-circuited,  depending 
on  the  switch  setting.  At  the  time  of  in- 
stallation most  of  these  condensers  had 
been  switched  into  use,  to  give  the  best 
results  according  to  the  acoustics  of  the 
house.  An  intermittently  poor  contact 
at  the  shaft  of  the  rotary  switch  period- 
ically open-circuited  all  of  the  condens- 
ers, increasing  the  h.-f.  response  for  the 
time  being. 

A  more  simple  case  of  frequency 
trouble  was  encountered  in  a  dual-speak- 
er system  in  which  sound  suddenly  lost 
all  body  and  depth,  and  a  considerable 
portion  of  its  volume.  An  immediate 
check  at  the  screen  confirmed  that  the 
bass  speakers  were  delivering  practically 
no  sound,  and  the  trouble  was  quickly 
run  down  to  outage  of  a  fuse  in  the  bass 
speaker  field  supply  rectifier. 

Common  Modern  Unit  Troubles 

These  nine  specific  instances  exemplify 
definite  types  of  trouble  either  exclusive 
with  or  probable  in  modern  sound  sys- 
tems. These  trouble  classifications  may 
be  repeated  here  as:  tendency  of  many 
modern  amplifiers  to  super-audible  oscil- 
lation; sensitivity  of  many  modern  tubes 
to  voltage  overload;  mechanical  difficul- 
ties arising  out  of  crowded  construction; 
new  forms  of  trouble  and  new  difficulties 
in  finding  them,  which  arise  out  of  sec- 
ondary interlinkages  of  separate  com- 
ponents of  the  system ;  frequency  troubles 
— suppression  or  undue  emphasis  of  a 
group  of  frequencies — which  are  intensi- 
fied by  modern  methods  of  frequency 
control  and  distribution. 

Some  of  these  classifications  represent 
temporary  conditions,  due  to  new  design. 
The  most  modern  amplifiers  can  be  made 
wholly  immune  to  oscillation.  Some  im- 
provement has  already  been  effected  in 
making  modern  tubes  less  sensitive  to  ex- 
cess voltage,  and  further  developments 
along  this  line  are  under  way. 

Compact  construction  undoubtedly  will 
remain.  Most  of  the  troubles  it  creates 
will  be  eliminated  by  more  careful  layout 
and  sharper  factory  inspection.  The  hand- 
icap it  presents  in  tracing  trouble  will  be 
permanent,  but  is  largely  overcome  by  the 
availability  of  modern  testing  equipment. 
Modern  space-economy  and  lower  first 
cost  of  sound  apparatus  justifies  the 
relatively  small  expense  of  a  modern  an- 
alyzer. 

Secondary  interdependence  of  sound 
components  is  also  justified  by  consider- 
ations of  economy  and  fundamental  sim- 
plicity. It  causes  no  more  headache  than 
the  use  of  additional  pieces  of  apparatus 
to  perform  the  same  functions,  and  pre- 
sents no  important  difficulty  in  trouble 
shooting,  once  the  new  circuits  are  under- 
stood and  remembered. 

Frequency  troubles  is  the  price  that 
must  be  paid  for  modern  improvement 
in  frequency  response. 


ITS  MEANING  AND  APPLICATION 
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THE  abbreviation  "rms"  stands 
for  "root-mean-square".  This,  in 
turn  is  an  abbreviation  of  the 
longer  phrase:  "The  square  root  of 
the  mean  or  average  value  of  the 
squares  of  all  the  values  of".  This 
looks  like  rather  a  mouthfull,  but  it  is 
really  fairly  simple,  and  it  covers  a 
necessary  way  of  finding  the  useful 
or  effective,  value  of  alternating  cur- 
rents, voltages,  or  power. 

Supposing  we  want  to  find  out  how 
much  heat  is  produced  in  a  conductor 
by  an  electric  current.  This  is  im- 
portant in  connection  with  incandes- 
cent lamps,  the  heat  of  electric  ma- 
chinery, the  power  in  an  electric  arc, 
and  similar  heating  effects  of  electri- 
city. It  is  well  known  that  the  rate 
at  which  power  is  produced  by  a  given 
electric  current  passing  through  a  defi- 
nite resistance  is  given  by  the  relation 
that  the  power  in  watts  equals  the 
square  of  the  current  multiplied  by 
the  resistance. 

As  long  as  we  deal  with  direct  cur- 
rents of  constant  value,  the  problem 
of  heat  effect  is  easy  enough.  For 
example,  if  a  direct  current  of  5  am- 
peres flows  through  a  resistance  of 
4  ohms,  the  power  absorption,  or 
heating  effect,  is  5  squared  (or  25) 
multiplied  by  4,  or  100  watts. 

But  suppose  we  deal  with  a  current 
which  is  changing.  For  example,  sup- 
posing the  current  starts  at  zero  and 
increases  steadily  to  10  amperes, 
changing  by  the  same  amount  every 
second.  That  is,  it  rises  at  a  steady 
rate  from  zero  to  10  amperes.  The 
current  has  an  average  value  of  5  am- 
peres. At  this  point  it  is  easy  to  be 
fooled  and  to  assume  that  because  the 
average  value  of  the  current  in  this 
case  is  5  amperes,  if  such  a  current 
flows  through  a  resistance  of  4  ohms, 
it  will  require  an  electrical  power  of 
100  watts,  as  before  in  the  case  of  the 
direct  current,  and  will  also  produce 
an  amount  of  heat  corresponding  to 
100  watts. 

Average    Power   Calculation 

The  fallacy  of  such  reasoning  is  eas- 
ily shown.  When  the  current  is  at 
zero,  the  power  is  also  zero.  When 
the  current  has  risen  to  5  amperes,  the 
power  is  100  watts.  But  when  the 
current  has  risen  to  10  amperes,  its 
greatest  value,  the  power  has  risen  to 
the  square  of  10  (or  100)  multiplied 
by  4,  or  400  watts.  Clearly  the  aver- 
age or  mean  power  in  this  case  is  not 
100  watts. 

In  such  cases  of  constantly  chang- 


The  appended  article  is  an  answer 
to  numerous  requests  from  the  field 
for  an  explanation  of  the  term 
"rms  value"  and  is  indicative  of  the 
worth  to  the  craft  of  a  responsive 
and  inquiring  reader  audience.  The 
answer  was  supplied  by  Dr.  A.  N. 
Goldsmith,  consulting  engineer  of 
N.    Y.   City. 

ing  currents,  obviously  we  have  to 
take  three  steps  to  find  out  what  the 
average  power  is  (or  what  constant 
current  would  generate  the  same 
amount  of  power).  The  three  steps 
are  the  following: 

Step  1.  Square  the  value  of  each 
instantaneous  current  flowing  during 
a  given  period.  We  shall  call  this  the 
"squaring"  process.  It  gives  an  indi- 
cation of  the  instantaneous  power  re- 
quired (through  1  ohm) . 

Step  2.  Take  the  mean,  or  average, 
value  of  all  the  squared  currents  ob- 
tained in  Step  1.  This  gives  us  the 
average  or  mean  value  of  the  squared 
currents  or  instantaneous  powers 
through  1  ohm. 

Step  3.  Take  the  square  root  of 
the  value  of  the  average  square  ob- 
tained in  Step  2.  This  gives  us  the 
square  root  of  the  mean,  or  average, 
value  of  all  the  squared  currents  (or 
instantaneous  values  of  power  through 
1  ohm.) 

And  the  result  obtained  from  Step 
3  is  the  quantity  we  have  been  seeking 
which  shows  what  steady  current, 
flowing  through  1  ohm  (or,  indeed, 
any  other  resistance),  would  give  the 
same  heating  or  power  effect  as  the 
actual  changing  current  which  we 
have  considered. 

If  Step  3  is  considered  again,  it  will 
be  seen  that  the  new  quantity  which 
would  have  been  calculated  in  this 
way  is  the  square  root  of  the  mean 
value  of  the  square  of  all  the  instan- 
taneous current  values  during  the 
period  in  question.  And  that  is  why 
it  is  called  the  "root-mean-square",  or 
"rms"  value. 

While  the  foregoing  describes  the 
process  of  getting  the  "rms"  value,  the 
actual  calculation  is  far  from  simple. 
It  really  requires  fairly  advanced 
mathematics  to  determine  the  rms 
value  of  currents  or  voltages  vary- 
ing in  particular  ways. 

A  Typical  Application 

Perhaps  the  best  known  example, 
and  one  which  is  of  most  importance 
to  electricians,  is  the  rms  value  of  a 
true    alternating    current    of   the    so- 

[121 


called  "sine-wave"  type.  This  is  prac- 
tically ordinary  alternating  current 
as  obtained  from  the  power  mains  or 
ordinary  alternaters.  In  this  case,  if 
the  alternating  current  goes  from  zero 
value  to  an  instantaneous  power  of  10 
amperes,  and  then  back  to  zero,  and 
then  reverses  to  a  negative  peak  of  10 
amperes,  and  back  to  zero  and  so  on, 
the  rms  value  turns  out  to  be  7.07  am- 
peres. 

This  leads  to  two  interesting  com- 
ments. In  the  first  place,  any  alterna- 
ting-current ammeter  placed  in  the 
circuit  will  read  7.07  amperes  in  this 
case,  for  it  will  be  designed  and  cali- 
brated to  read  rms  values. 

The  second  point  is  that  the  re- 
versal of  the  alternating  current  half 
of  the  time  does  not  change  the  heat- 
ing effect.  Heat  is  produced  regard- 
less of  direction  of  flow  of  current. 
This  is  unfortunate,  perhaps,  because 
it  might  be  easy  otherwise  to  reverse  a 
heating  current  and  get  refrigeration! 

60  Types  of  Film  Stock 
Added  Within  25  Years 

Twenty-five  years  ago  there  were 
but  two  types  of  motion  picture  film, 
negative  and  positive.  In  1913,  pan- 
chromatic film  was  supplied,  and  since 
then  improvements  and  changes  in 
emulsion,  backings,  tints,  and  the  like 
have  been  introduced  so  that  at  the 
present  time  there  are  manufactured 
62  different  types  of  motion  picture 
film,  including  35  different  types  of 
nitrate  film  and  27  of  safety  film. 

The  problem  of  testing  and  control- 
ling such  a  large  variety  of  materials 
is  a  complicated  one.  In  spite  of  the 
extreme  care  taken  to  keep  each  step 
in  the  preparation  of  each  type  of  film 
entirely  uniform,  occasional  variations 
creep  in  that  are  sometimes  traced  to 
extraordinarily  insignificant  causes.  In 
order  to  check  such  variations,  each 
department  has  its  own  testing  facili- 
ties and  laboratory,  in  which  as  many 
as  possible  of  the  qualities  involved 
are  tested.  In  addition,  there  is  a  gen- 
eral testing  department,  in  which  rout- 
ine tests  are  made  on  all  products, 
while  occasional  intensive  studies  are 
made  by  members  of  the  research  staff 
or  other  groups. 


What,  ask  several  correspondents 
has  become  of  I.  P.'s  campaign  for 
sound  equipment  servicing  by  the 
craft?  We'll  answer  that  question  by 
answering  another:  What  did  become 
of  it?  One  more  editorial  on  craft 
servicing  and  we  should  have   burst. 
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THE  ANSWER 


EASTMAN'S  cooperation  with  the  in- 
dustry has  helped  to  solve  many  a  prob- 
lem of  motion  picture  technique.  Now  it 
supplies  a  complete  answer  to  the  im- 
portant duplicating  problem.  Eastman 
Fine-Grain  Duplicating  Positive  and  Neg- 
ative Films  are  capable  of  producing  du- 
plicates actually  indistinguishable  from 
originals.  Eastman  Kodak  Co.,  Rochester, 
N.  Y.  (J.  E.  Brulatour,  Inc.,  Distributors, 
Fort  Lee,  Chicago,  Hollywood.) 


EASTMAN  Fine-Grain 

DUPLICATING  FILMS 
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THE    TREND    TODAY   IS    RCA 

No  Wonder  RCA  Photophone 
is  the  World's  Finest  Motion 


Picture  Sound! 


Rotary  Stabilizer... Cellu- 
lar Speakers  . . .  Low  Cost 
Maintenance,  Liberal  Ser- 
vice . . .  Simple  Operation 
. . .  Economical  Operation 
...Push-Pull  Adaptability 
...High  Fidelity  Repro- 
duction . . .  Simple  Instal- 
lation . . .  Accessibility . . . 
Sole  Ownership. 


Only  RCA  Photophone  offers 
these  10  Proofs  of  Superiority 


Better  sound  means  better 
box  office  . . .  Cash  in  with 
RCA  Photophone  — It's  a 
sound"  investment. 


THE  MAGIC  VOICE  OF  THE  SCREEN 
RCA  Manufacturing  Co.,  Inc.  •  Camden,  N.  J. 
A  Service  of  the  Radio  Corporation  o!  America 
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CIRCUITS'  SWEEPING  MODERNIZATION 
THREATENS    INDEPENDENTS'    STATUS 


By  FRANK  T.  JAMEY,  JR. 

STAFF  WRITER  FOR  INTERNATIONAL  PROJECTIONIST 


DURING  the  past  year  a  number 
of  very  interesting  developments 
have  taken  place  which  will  have 
a  great  effect  in  the  near  future  upon 
the  independent  exhibitors  throughout 
the  U.  S.  These  developments  are  in 
the  field  of  sound-on-film  recording  and 
reproducing,  although  they  will  also 
affect  other  projection  room  apparatus. 
Theoretically,  it  is  desirable  to  install 
a  sound  reproducing  system  in  each 
theatre  in  the  country  that  has  been 
custom-built  for  best  results  in  that 
theatre.  As  a  matter  of  fact,  the  same 
theory  holds  for  both  the  radio  and  the 
phonograph  in  the  home.  However,  it 
is  not  practical  to  do  this,  and  par- 
ticularly at  a  price  commensurate  with 
that  which  the  average  theatre  owner 
can  afford.  The  result  has  been  that 
manufacturers  of  such  apparatus  have 
had  to  strike  a  happy  medium.  They 
have  divided  the  theatres  into  a  num- 
ber of  groups  depending  on  size,  seating 
capacity  and  cubical  content,  and  have 
made  available  reproducing  equipments 
which  will  adequately  take  care  of  the 
average  theatre  in  each  such  group. 

Many  of  these  equipments  are  pro- 
vided with  controls  of  one  sort  or  an- 
other which  permit  slight  variation  of 
the  response  characteristic  after  instal- 
lation, depending  on  the  acoustic  con- 
ditions of  the  auditorium  to  insure  in- 
telligible speech. 

When  we  consider  that  most  of  the 
theatres  in  this  country  were  totally  un- 
prepared for  sound  motion  pictures,  as 
far  as  acoustics  were  concerned,  in 
1927-28,  and  that  there  were  few  people 
who  really  knew  much  about  acoustics 
at  that  time,  it  is  easy  to  see  that  any 
reproducing  equipment  which  would,  at 
not  too  great  an  expense,  provide  suit- 
able entertainment  would  have  to  be  a 
decided  compromise  with  that  theoretic- 
ally desirable. 

Another  factor  which  has  played  a 
large  part  in  this  problem  for  the  first 
seven  or  eight  years  of  sound  pictures 
has  been  the  tremendous  variations  in 
recording  characteristics.  Naturally,  the 
recording  systems  provided  for  the 
Hollywood  producers  in  1927-8  were 
none  too  good,  and,  furthermore,  there 
were  not  many  engineers  who  knew 
how  to  operate  them  properly.  They 
were  very  complicated  and  critical.     In 


Sweeping  equipment  modernization 
drives  by  all  the  major  theatre  circuits 
brings  the  independent  theatre  operator 
jace  to  face  with  the  necessity  for  do- 
ing likewise  if  he  is  to  survive  and  com- 
pete with  the  circuits.  These  improve- 
ments include  not  only  modern  sound 
systems  but  also  vastly  improved  visual 
projection  apparatus.  The  projectionist, 
being  the  best  informed  person  in  any 
theatre  on  technological  progress,  has 
an  important  role  to  play  in  spreading 
the  doctrine  of  equipment  modern- 
ization. 

addition,  the  problem  of  proper  process- 
ing of  film  for  best  sound  results  was 
not  considered.  Even  today  it  is  true 
that  in  most  studios  there  is  no  execu- 
tive connected  with  the  sound  depart- 
ment that  has  enough  authority  to  in- 
sist upon  conditions  favorable  to  high 
quality  recording. 

For  several  years  now  the  manufac- 
turers' laboratories  in  the  East  have 
had  processes  for  recording  and  de- 
veloping sound  tracks  that  permit  a 
quality  of  sound  far  better  than  that 
on  any  regular  release  print.  One  of 
the  most  important  problems  has  been 
that  each  studio,  and  in  some  cases 
each  recording  engineer,  has  used  a 
recording  characteristic  that  he  thinks 
is  best.  This  characteristic  has  been 
affected  by  the  film  processing  in  the 
laboratories,  and  also  has  depended  a 
great  deal  on  the  reproducing  equip- 
ment used  in  studio  preview  room,  which 
has  been  very  much  out  of  date. 

On  a  number  of  fronts  developments 
have  been  taking  place  which  have 
already  to  a  large  extent  overcome  many 
of  these  barriers.  In  the  first  place. 
Douglas  Shearer  of  the  Metro-Goldwyn- 
Mayer  Studios,  one  of  the  country's  out- 
standing sound  engineers,  had  the  fore- 
sight to  comprehend  most  of  these  diffi- 
culties and  the  courage  to  find  a  way  to 
eliminate  them.  He  was  in  the  for- 
tunate position  of  being  associated  with 
a  company  which  controlled  not  only 
one  of  the  largest  and  foremost  produc- 
ing studios  but  also  an  important  cir- 
cuit of  key  theatres,  Loew's,  Inc. 

He  realized  that  if  he  could  arrive  at 
a  standard  theatre  reproducing  equip- 
ment which  could  be  installed  in  every- 
one of  the  128  Loew's  theatres  in  the 
country,  and  then  decide  on  a  recording 
characteristic  which   could   be   properly 
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controlled  during  the  re-recording  and 
processing  stages  and  would  sound  as 
he  desired  in  any  of  these  128  theatres, 
he  would  be  making  a  tremendous  con- 
tribution to  the  industry.  It  was  quite 
evident  that  if  the  combined  facilities 
of  Loew's,  Inc.,  could  accomplish  this, 
the  rest  of  the  industry  would  un- 
doubtedly  follow  suit. 

The  first  step  in  this  really  tremend- 
ous program  was  to  persuade  leading 
manufacturers  of  sound  reproducing 
equipment  to  make  available  apparatus 
which  could  be  standardized  and  repro- 
duce sound  of  the  high  quality  which 
would  make  it  a  good  investment  to 
install.  Mr.  Shearer  was  able  to  accom- 
plish this  as  a  result  of  some  experi- 
mental work  carried  on  in  his  studios 
under  his  supervision.  This  resulted  in 
the  final  development  of  a  new  type  of 
theatre  loudspeaker  system  using  a 
cellular-type  for  the  higher  frequencies 
and  a  folded  directional-baffle  type  for 
the  lower  frequencies.  In  close  coopera- 
tion with  the  engineers  of  both  RCA 
and  Erpi,  amplifiers,  control  appara- 
tus, and  soundhead  attachments  using 
the  rotary  .  stabilizer  principle  were 
standardized  so  that  the  high  quality  of 
reproduced  sound  could  be  realized. 

It  should  be  kept  in  mind  that  by 
this  time  the  art  of  acoustically  treat- 
ing theatres  properly  and  economically 
has  been  well  developed,  with  most  of 
the  large  circuit  theatres  having  been 
so  treated. 

The  next  stage  in  this  program  was 
that  of  agreeing  upon  a  standard  re- 
cording characteristic  which  would  pro- 
vide the  desired  results  in  the  theatre. 
An  attack  on  another  front  contributed 
materially  to  the  campaign.  RCA  started 
a  suit  against  Erpi  for  restraint  of 
trade  in  connection  with  the  long-term 
recording  contracts  entered  into  with 
most  of  the  leading  picture  producers 
in  1928.  This  resulted  in  certain  con- 
cessions by  Erpi  to  RCA  which  made 
it  possible  early  in  1936  for  RCA  to 
negotiate  with  all  of  the  producers  for 
new,  modern  recording  apparatus.  At 
the  present  time,  20th  Century-Fox, 
Warner  Bros.,  and  Columbia  are  using 
both  Erpi  and  RCA  recording  equip- 
ments, and  RKO  are  replacing  many 
of  their  old  channels  with  new  RCA 
equipment.      This    has    also    forced    a 
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modernization  of  much  of  the  old  Erpi 
recording  systems. 

The  introduction  during  the  past  few 
years  of  a  number  of  fundamental  im- 
provements in  the  processes  of  record- 
ing and  printing  have  made  it  possible 
to  standardize  on  a  very  high  quality 
recording  characteristic  with  an  ex- 
tended volume  and  frequency  range  of 
unusual  uniformity. 

Both  the  S.  M.  P.  E.  and  the  Acad- 
emy of  M.  P.  Arts  and  Sciences  have 
contributed  to  the  establishment  of  a 
recording  characteristic  that  would  be 
acceptable  to  all  producers  of  motion 
pictures.  Weekly  meetings  of  the  head 
technicians  of  each  studio  to  discuss 
the  subject  and  to  actually  listen  to 
each  studio's  recordings,  as  well  as  the 
splendid  work  of  a  special  committee 
beaded  by  John  Hilliard  of  the  M-G-M 
studios,  has  resulted  in  the  issuance  of 
a  report  recently  by  the  Academy  out- 
lining very  definitely  the  reproducing 
characteristic  in  the  theatre  which  will 
permit  the  best  results  for  the  record- 
ing characteristic  agreed  upon. 

And  so  all  of  these  interesting  de- 
velopments have  finally  put  the  industry 
in  the  position  where  they  know  just 
what  to  put  in  a  theatre  to  give  the 
best  results  from  the  recordings  which 
the  studios  in  Hollywood  have  agreed 
to  make  available  on  a  uniform  basis. 

At  the  present  time,  Loew's,  Inc.,  is 
equipping  all  its  theatres  with  the  latest 
RCA  and  Erpi  reproducing  systems  us- 
ing rotary  stabilizer  soundheads,  ampli- 
fiers of  considerable  power  and  output, 
control  equipment  of  unique  design,  and 
two-way  loudspeakers  consisting  of  cel- 
lular and  folded  directional  baffle  units 
with  great  power-handling  capacity. 
Warner  Bros,  are  equipping  all  of  their 


theatres  throughout  the  country  with 
latest  RCA  apparatus.  Many  of  the 
Paramount  partners  are  doing  likewise, 
using  both  RCA  and  Erpi  systems. 
RKO  is  modernizing  its  equipments. 

It  is  conceivable,  therefore,  for  the 
first  time  in  the  history  of  the  industry 
to  forsee  in  the  near  future  the  re- 
production of  regular  release  prints  of 
all  pictures  in  the  largest  first-run  thea- 
tres of  the  country  with  a  quality  of 
sound  nearly  comparable  to  the  original 
sound  created  in  the  recording  studio. 

What  effect  is  this  going  to  have 
upon  the  independent  exhibitor?  In 
some  instances  it  is  possible  that  these 
new  types  of  recordings  will  not  sound 
as  good  as  do  the  present  ones  on 
older  types  of  reproducing  equipments. 
Furthermore,  when  push-pull  recordings 
are  made  available,  the  older  equip- 
ments will  not  reproduce  them.  It  will 
not  be  possible  for  the  exhibitor  to 
complain  to  the  distributors  about  the 
poor  recording  quality,  because  the  an- 
swer will  always  be  that  it  sounded 
better  than  ever  in  the  first-run  cir- 
cuit theatres.  If  it  does  not  sound  so 
good  in  the  independent  theatre,  they 
had  better  get  new,  modern,  up-to-date 
reproducing  equipment.  This  is  un- 
questionably going  to  mean  that  all  of 
the  progressive  theatres  in  the  country 
are  going  to  have  to  replace  or  modern- 
ize their  sound  equipment.  The  latter 
is   generally  not   possible. 

To  achieve  the  new  recommended  re- 
producing characteristic  as  outlined 
previously,  it  is  necessary  that  the  sys- 
tem be  designed  for  the  reproduction 
of  an  extended  volume  and  frequency 
range.  The  use  of  ultra-violet  record- 
ings printed  with  the  new  non-slip  de- 
vices,    properly     re-recorded     and     pre- 


Modern    projection    room    containing    simplified    sound    system,    new    projector 
bases  and  other  advanced  units  which  are  in  sharp  contrast  to  room  equipment 

of  1927 


viewed  on  modern  reproducers  will  re- 
quire equipments  that  can  reproduce 
the  softest  sounds  clearly  and  distinctly 
without  the  introduction  of  any  ex- 
traneous sounds  (a.  c.  hum,  noises  re- 
sulting from  extraneous  light  reaching 
the  photocell,  dirt  on  the  film,  or 
scratched  film)  and  also  the  loudest 
sounds   without    overload    or    distortion. 

This  requires  soundheads  with  means 
for  adequately  controlling  the  film  speed 
at  the  point  of  scanning  for  proper 
reproduction  of  the  highest  frequencies; 
amplifiers  that  are  a.c.-operated,  hum- 
less,  simple  to  service,  sturdy,  and  of 
considerable  power  output;  and  loud- 
speakers of  very  high  efficiency,  great 
power-handling  capacity  and  uniform 
distribution  of  all  frequencies  to  every 
seat  in  the  theatre.  The  independent 
exhibitor  must  keep  up  with  the  modern 
trend  and  be  in  a  position  to  make 
available  to  his  patron  the  same  high- 
class  presentation  as  offered  by  the  cir- 
cuit theatre. 

Along  this  same  line,  it  is  desirable 
in  most  instances  to  improve  the  theatre 
projection  apparatus  at  the  same  time. 
The  use  of  2000-foot  reels;  the  use  of 
larger  Suprex  type  arc  lamps  for  suit- 
able projection  of  the  increasingly  popu- 
lar colored  pictures;  the  use  of  modern 
projector  mechanisms  which  will  better 
withstand  the  intense  lamp  heat,  permit 
better  projection,  and  through  the  use 
of  better  materials,  hardened  and 
ground,  reduce  the  cost  of  maintenance; 
together  with  the  new  type  of  sound- 
head attachments  with  long  motors  on 
the  front — all  this  makes  it  necessary 
to  install  modern,  improved  pedestals 
for  this  heavy  apparatus.  This  can  be 
best  done  when  all  of  the  rest  of  the 
equipment,  and  particularly  the  sound 
unit,  is  replaced. 

For  a  number  of  years  during  the 
depression,  the  apparatus  in  the  pro- 
jection room  was  allowed  to  run  as  best 
it  could  at  a  minimum  outlay  of  money. 
Those  days  are  over  for  the  present,, 
and  now  is  the  time  to  bring  the  pro- 
jection room  up-to-date.  For  some  time 
the  alibi  for  poor  summer  business  has 
been  the  cost  of  cooling  systems,  but 
now  nearly  half  the  theatres  in  the 
country  have  installed   such  systems. 

It  is  gratifying  to  note  that  theatre 
patrons  all  over  the  country  have  be- 
come much  more  discriminating  with 
regard  to  both  visual  projection  and 
sound  reproduction.  A  good  picture 
with  the  right  cast  is  important,  the 
comfort  of  the  patron  in  the  theatre  is 
important,  but  the  importance  of  good 
projection  and  sound  is  increasing  daily. 
Here  are  reasons  why  the  progressive 
theatre  owner  must  consider  the  early 
modernization  by  replacement  of  his^ 
projection  and  sound  equipment. 


Wrap  'em  Up 
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The  projectionist,  the  "man  behind  the  gun," 
has  his  counterpart  in  another  group  of 
"operators" — the  studio  lighting  technicians. 
An  insight  into  the  requirements  of  this  par- 
ticular profession  is  had  in  the  appended 
article  which  appears  here  by  courtesy  of 
the  International  Photographer,  which  does 
a  sister  act  for  our  West  Coast  studio  friends. 
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"RAP  'Em  Up!"  That  order 
rings  out  on  a  sound  stage 
and  the  day's  work  has  ended 
for  two  score  electricians.  They  put  their 
equipment  in  order  and  start  for  home. 
Sounds  like  a  simple  ending  to  a  day's 
work.  But  on  that  sound  stage  for  the 
preceding  ten  hours  of  "shooting"  that 
staccato  command  would  have  been 
just  one  more  order  to  further  confuse 
the  ordinary  visitor  to  any  Hollywood 
studio.  Set  lighting  electricians,  or  "op- 
erators," as  they  are  classified,  are  in  no 
small  measure  responsible  for  success  of 
a  picture.  Their  work  is  highly  special- 
ized and  exacting.  Their  duties  are 
performed  in  response  to  a  queer  jar- 
gon of  orders  from  their  boss,  or 
"gaffer". 

Studio  Technicians  Local  37  uses 
around  2300  operators  to  supply  the 
constant  demands  of  Hollywood  stu- 
dios. Each  a  specialist,  these  operators 
have  a  thorough  knowledge  of  their 
work,  and  competently  cope  with  most 
difficult  problems  of  lighting.  One  week 
an  operator  may  work  60  feet  in  the 
air,  high  over  a  TiUge  set;  and  the  next 
week  in  the  musty,  dank  bilge  of  an 
ocean-going  tramp  freighter  off  the 
shores  of  Southern  California;  or  a  few 
weeks  later  in  far-away  Alaska  bundled 
in  countless  fur  wraps  and  heavy  mit- 
tens. 

Rapidly  Changing  Conditions 

Every  location,  each  rapidly  chang- 
ing setting  presents  new  and  individual 
problems  that  the  operator  must  instant- 
ly master.  From  the  comparative  safety 
of  a  modern  sound  stage  to  handling 
cables  and  lamps  in  a  real  rainstorm, 
standing  in  water  highly  charged  with 
electricity — no  matter  the  situation — 
the  operator  is  competent  to  "deliver 
the  goods." 

No  less  than  30  different  types  of 
lamps  are  standard  equipment  of  the 
modern  film  studio.  All  necessitate 
complete  knowledge  of  electrical  hook- 
ups, proper  voltage,  and  a  mustering 
of  practical  knowledge  gained  only  by 
years    of    conscientious     effort    in    this 


specialized  field.  Volumes  could  be 
written  on  the  circumstances  peculiar 
to  each  set,  each  new  picture,  but  to 
the  layman,  perhaps  the  jargon  used  by 
the  operators  is  the  most  confusing  and 
least  understood  of  all. 

Of  the  many  types  of  lamps  used, 
each  has  a  different  label.  There  are 
Grecos,  Moles,  deuces,  fives,  rifles,  24's, 
36's,  18's,  70's,  120's,  150's,  rotaries, 
babies,  matchboxes,  juniors,  pans, 
scoops  and  many  others.  Other  equip- 
ment is  typed  as  screens,  oils,  spiders, 
four-naught,  two-naught,  whistle-boxes, 
snoots,  barn-doors,  etc. 

Let's  visit  a  modern  sound  stage  and 
hear  what  goes  on  there.  Stop  a  mo- 
ment and  look  around  you — ever  see  so 
many  lights  before,  and  nearly  all  dif- 
ferent? Glance  up  above  you.  There's 
all  of  one  hundred  lamps  up  there,  big 
ones,  little  ones,  every  type.  The  men 
busying  themselves  on  those  narrow 
platforms,  or  parallels,  are  the  set  light- 
ing operators,  preparing  their  equip- 
ment —  testing  every  lamp,  cleaning 
lenses,    checking   circuits. 

The  operator  is  virtually  a  member 
of  a  highly  competent  fire  prevention 
squad.  One  faulty  hook-up,  one  short 
circuit,  and  this  huge  stage  with  its 
fortune  in  settings  and  equipment  would 
be  a  terrifying  bonfire.  The  operator 
solemnly  understands  his  responsibili- 
ties. Several  hundred  actors  are  stand- 
ing about.  Some  of  them  are  talking 
with  the  electricians,  both  on  the  floor 
and  "up  high." 

Actors  know  the  fire  hazard  that  is 
always  present,  and  their  faith  in  the 
operator  to  guard  the  actor's  life  has 
never  been  violated.  An  insecure  lamp 
up  there  on  those  parallels  could  crush 
out  the  lives  of  many  actors — many  tons 
of  heavy  lights  hang  directly  over  the 
actor's  head — but  securely  fastening 
those  huge  lamps  is  just  one  of  the  au- 
tomatic duties  that  the  operator  per- 
forms so  well. 

The  man  by  the  camera — looking  up 
high — that's  the  boss  in  charge  of  set 
lighting,  called  the  "gaffer".  His  assist- 
ant at  his  side  is  called  the  "best  boy." 
These  two  men  were  selected  from  the 
many  available  to  have  complete  charge 
of  this  production  because  of  their 
ability.  The  gaffer  checks  his  crew, 
finds  them  all  in  place  and  ready  for 
his  commands.  His  attitude  is  one  of 
confidence   in   the   ability   of   his   fellow 
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Random    shots    of    just    a    few    chores 

in    the    daily    routine    of    the    lighting 

operator 

workers.  The  operator's  only  tools  are 
a  screwdriver  and  pliers,  for  his  thor- 
ough knowledge  of  his  work  is  his  chief 
asset. 

Two     operators    wheel     a     ponderous 
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Left:  "Wrap  'em  up"  translated  into  action  at  the  close  of  the  day  as  studio  electricians  fold  up  the  huge  lighting  equip- 
ment.    Center:  the  men  who  boss  the  lighting  set  are  the' "gaffer"  and  the  "best  boy" — and  here  they  are  in  the  persons 
of  S.  H.  Barton  and  George  Neff  of  the  Radio  studio.      Right:   Spectacular  lighting  for  night  scene  in  the  current   Uni- 
versal spectacle,   "The   Road  Back". 


"sun-arc"  into  place,  a  floor  lamp  is 
changed,  and  the  gaffer  is  ready  to 
start.  All  must  be  in  readiness  before 
the  director  arrives'  for  the  first  shot 
of  the  day.  A  "junior"  is  placed  for 
a  key  light,  is  .  adjusted,  and  the  light- 
ing gets  under  way.  Let's  listen  to  the 
orders:  .  t  ^  \;  ;■  ... . 

Intriguing    Working    Jargon 

"Up  high  in  Bay  12!  Hit  that  Greco 
— right,,  if'. a  little — heat  it  up — screen 
it!  Bay  9— splash  those  three  l$'s  across 
the  floor — oil  the  center  one  a  little — 
flood  it!  JThat  150  in  the  corner — hit 
it — pull  in  down  across  the  door — put 
a  snoot  on  it — cool  it  off!  Bay  16! 
Crack  that  36  across  the  davenport — 
ease  it  off  .the  window — cut  into  it  on 
the  right  with  a  70— put  a  barn  door 
on  it!  Bring  that  baby  over  here — 
0.  K.  Now  wheel  in  a  broad — put  a 
silk  on  it.  Now  bring  me  a  rifle. 
That's  it.    Now  kill  both  of  them! 

"Up  high  in  the  grid!  Hook  that 
150  into  a  spider  and  put  a  whistle 
box  on  it — coal  up  that  dead  120  and 
backlight  the  star — hit  her  hard! 
Swing  that  34  pan  to  the  right — hit  all 
your  scoops — O.  K.  Kill  'em  all  and 
stand  by!" 

It  doesn't  sound  very  simple,  nor 
was  the  lighting  any  more  simple  than 
it  sounded.  Each  order  was  given  with 
the  sure  knowledge  of  what  results 
would  be  obtained.  There  is  no  guess- 
work in  set  lighting.  Like  many  other 
trade  jargon,  the  special  vocabulary  of 
the  studio  operators  has  been  patched 
together  over  a  period  of  years.  It  is 
a  form  of  verbal  shorthand,  picturesque 
and  effective. 

Now  each  operator  carefully  checks 
his  lamps,  lest  they  accidentally  be 
moved  the  slightest  part  of  an  inch. 
That  alone  could  ruin  a  shot,  and  the 
lamps  must  not  fail  in  the  middle  of  a 


"take".  The  responsibility  of  each  op- 
erator is  definite  and  important,  and  he 
meets  that  responsibility  with  ability 
born    of   years    of    experience. 

On  location  the  operator's  duties  in- 
crease. Entirely  new  situations  and  condi- 
tions demand  that  he  must  be  both  thor- 
oughly competent  and  resourceful.  A 
race-track,  an  African  jungle,  the  desert, 
flood  scenes,  aboard  a  steamer,  war 
scenes,  a  great  fire  picture  being  shot, 
and  thousands  of  other  location  assign- 
ments burden  the  operator  with  com- 
plex problems,  but  he  must  be  always 
ready  at  the  proper  time  for  shooting. 

One  town  has  nothing  but  220  volts, 
another  440,  this  one  110.  There  are 
hook-up  problems,  laying  cables  through 
rivers,  handling  high-intensity  lamps  in 
terrific  rainstorms — but  the  picture  must 
not  be  delayed.  The  operator  always 
must  be  ready. 

Physical  difficulties  under  which  his 
myriad  duties  are  performed  are  many. 
One  day  he  handles  a  huge  sun-arc 
high   over   a    stage   setting — the   intense 


heat  from  hundreds  of  lamps  making 
his  lofty  perch  a  dangerous  one.  The 
temperature  often  reaches  115  degrees 
and  more,  and  he  must  be  in  condition 
for  such  rigorous  tasks.  A  moment's 
relaxation,  a  slight  fainting  spell  from 
the  heat,  a  mis-step  on  the  treacherous 
rubber-covered  cable,  and  he  would  go 
hurtling  to  the  cement  stage  five  stories 
below. 

Tomorrow  his  assignment  may  take 
him  into  a  rainstorm  to  handle  highly- 
charged  cables  and  lamps,  and  he  must 
watch  ceaselessly  against  electrocution. 
Such  risks  are  lessened  by  a  keen  ap- 
preciation of  the  dangers  involved,  plus 
a  thorough  knowledge  of  the  art.  These 
are  but  two  of  the  many  dangerous 
assignments  that  fall  to  the  lot  of  the 
operator. 

Local  37  of  the  I.  A.  now  numbers 
some  2300  such  operators  who  are 
daily  making  such  a  great  contribution 
to  the  advancement  of  the  motion  pic- 
ture industry. — Hanna,  Local  37,  Holly- 
wood,   Calif. 


World  Television  Progress  Summarized 
in  Second  Annual  Academy  Report 


This  announcement  supplements  the  report 
of  May  15,  1936,  and  is  therefore  a  review  of 
a  full  year's  progress  in  this  field,  as  seen 
by  the  Academy  Scientific  Committee  on 
Television,  with  particular  emphasis  on  its 
relation  to  the  motion  picture  industry. 

THE  members  of  the  reporting  com- 
mittee are  too  well  aware  of  both  the 
potentialities  and  uncertainties  of  tech- 
nological research  to  claim  infallibility 
for  such  predictions  as  their  task  entails. 
It  happens,  however,  that  only  one  of  the 
forecasts  contained  in  the  1936  report  re- 
quires, as  yet,  any  essential  modification. 
In  every  other  particular  the  1936  report 


is  as  valid  now  as  when  it  was  issued. 

To  quote  from  that  report,  it  is  still 
improbable  that  television  will  burst  on 
an  unprepared  motion  picture  industry; 
many  millions  of  dollars  must  be  invested 
before  nationwide  urban  exploitation  of 
television  becomes  possible  in  the  United 
States;  the  start  of  such  a  development, 
forecast  for  1937-38,  is  confirmed;  tele- 
vision service  for  rural  areas  is  still  be- 
yond the  calculable  future. 

The  one  change  to  which  we  would  call 
attention  is  that  recent  improvements  in 
the  design  of  electronic  projection  de- 
(Continued   on   page   21) 
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IT  is  well  known  that  the  optical  sys- 
tem, including  the  lamp  and  the  con- 
densers or  mirrors,  should  be  in  line 
with  the  mechanism.  It  is  not  so  well 
known,  however,  why  this  is  necessary, 
nor  is  correct  procedure  therefor  a  mat- 
ter of  common  knowledge. 

When  the  light  source  is  out  of  line 
with  the  aperture  hole  and  the  lens  it 
is  difficult  to  obtain  even  illumination  on 
the  screen,  and  if  the  system  is  very 
much  out.  it  is  impossible  to  do  so,  due 
to  loss  of  light  causing  shadows  or  ghosts. 
When  the  lamp  is  off  to  one  side,  some 
of  the  light  does  not  enter  the  lens  but 
strikes  the  edge  of  the  lens  jacket,  or 
misses  the  lens  entirely.  The  area  from 
which  this  light  originates  will  appear 
darker  on  the  screen  than  the  other  parts. 
The  degree  to  which  the  system  can 
be  out  of  line  without  causing  trouble 
varies  under  different  conditions;  Avhat 
may  be  a  satisfactory  set-up  in  one  house 
may  cause  much  trouble  in  another.  In 
other  words,  there  is  no  "standard"  set- 
up. 

Condenser -Type  Lamps 

In  lamps  using  condensers,  the  latter 
can  be  considered  as  the  light  source, 
because  they  must  be  lined  up  with  the 
aperture  and  the  lens,  after  which  th<e 
arc  is  adjusted  by  the  controls  so  that 
the  aperture  is  properly  illuminated.  The 
arc  will  then  line  up  with  the  rest  of 
the  system.  If  the  crater  were  lined  up 
with  the  mechanism  first,  and  then  the 
condensers  put  into  place  and  the  light 
thrown  on  the  screen,  it  would  be  neces- 
sary to  shift  the  crater  to  cover  the  aper- 
ture properly,  thus  misaligning  the  crater 
with  the  head.  The  exception  would  be 
when  the  condensers  happened  to  be  in 
line. 

Another  exception  is  the  Brenkert 
lamp,  where  the  condensers  are  shifted 
to  get  the  proper  spot  at  the  aperture. 
Here  we  would  have  to  line  up  the  crater 
with  the  aperture  and  the  lens,  then  the 
condensers  put  in  place  and  the  light 
thrown  on  the  aperture.  The  condensers 
would  then  be  shifted  by  the  controls 
until  the  spot  at  the  aperture  was  satis- 
factory, or  until  the  light  on  the  screen 
was  even. 

In  this  story  we  will  deal  mainly  with 
the   Suprex  lamp,    but   most  of   it   will 


also  apply  to  the  older  low-intensity, 
mirror-arc  lamps,  and  some  of  it  will 
illustrate  how  the  condenser-type  lamp 
is  lined  up. 

In  Fig.  1  we  see  an  aligning  rod,  42 
inches  long  and  8  mm.  in  diameter.  One 
inch  on  one  end  of  the  rod  is  6.5  mm.  The 
smaller  diameter  fits  the  negative  carbon 
guide;  the  larger  diameter  fits  the  posi- 
tive carbon  guide.  The  large  round  ob- 
ject on  the  rod  fits  into  the  lens  holder, 
thus  lining  up  the  rod  with  the  mech- 
anism. The  smaller  object,  is  tapered 
on  one  end,  and  of  an  oblong  cross- 
section,  to  fit  the  aperture  hole.  Thus  the 
rod  is  placed  through  the  optical  axis 
of  the  lens  and  also  through  the  center 
of  the  aperture  hole.  The  other  end  will 
pass  through  the  point  where  the  center 
of  the  crater  should  be  and  will  point 
to  the  center  of  the  mirror. 

Exception  on  Old  Types 

An  exception  to  the  foregoing  is  that 
the  rod  is  not  at  the  center  of  the  aper- 
ture when  used  on  the  Powers  or  the 
old-style  Simplex.  Fig.  1  shows  that 
the  rod  goes  not  through  the  center  of  the 
small  plug  but  somewhat  to  one  side.  An 
area  has  been  cut  off  one  side  of  the  plug 
equal  to  the  width  of  the  sound  track, 
plus  a  small  margin  for  clearance,  just 
as  has  been  done  to  the  aperture  hole 
used  on  these  machines. 

If  the  rod  were  put  through  the  center 
of  this  plug,  it  would  be  slightly  out  of 
line  with  the  center  of  the  lens  opening; 
or  if  the  rod  were  positioned  so  that  it 
would  go  through  the  center  of  the  lens 
opening,  it  would  be  at  an  angle.  If 
the  lamp  were  lined  up  with  the  rod  in 
this   position,  it   would  throw  the  lamp 
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out  of  line  with  the  mechanism  instead 
of  lining  it  up,  as  intended. 

As  the  plug  has  been  made,  the  rod 
goes  through  it  at  a  point  to  line  up  per- 
fectly with  the  lens.  The  large  plug 
must  be  placed  well  into  the  lens  holder, 
so  that  it  cannot  set  at  an  angle,  and 
should  be  clamped  by  the  screw  provided 
for  clamping  the  lens.  The  small  plug  is 
then  slid  along  the  rod  and  into  the 
aperture  hole.  If  it  fits  the  hole  on  all 
four  sides,  everything  is  O.K.;  if  not, 
either  the  aperture  or  the  lens  holder 
is  out  of  position. 

It  is  unlikely  that  the  lens  holder  is 
out,  but  not  altogether  impossible:  some 
of  the  parts  may  be  cracked  or  broken, 
which  examination  will  quickly  deter- 
mine. Assuming  that  the  lens  holder  is 
correct,  it  is  necessary  to  line  up  the  aper- 
ture. The  removable  aperture  hole  may 
be  filed  on  one  side  (the  edge  of  the 
plate,  not  the  hole  itself)  and  built  up 
with  solder  on  the  other,  and  so  shifted 
until  the  plug  fits  into  the  hole,  touching 
all  four  sides.  On  the  older  Super  Sim- 
plex this  is  easily  accomplished  by  the 
device  used  for  shifting  the  lens  holder, 
which  will  adjust  the  position  of  the 
holder  and  that  of  the  rod  line  it  up 
with  the  center  of  the  aperture. 

If  this  rod  is  used  on  the  Super  Sim- 
plex or  the  present  Motiigraph,  the 
small  plug  would  be  replaced  by  another 
having  the  hole  in  the  exact  center,  or, 
as  previously  noted,  this  plug  may  be 
eliminated.  When  the  aperture  is  fixed 
there  is  obviously  no  need  or  possibility 
of  any  adjustment. 

Lining  Up  the  Lamp 

With  the  aperture  and  the  lens  aligned, 
we  consider  the  lamp.  The  rod  should 
rest  easily  in  the  positive  carbon  guide. 
If  it  does  not  touch  the  guide,  or  if  it 
does  but  the  rod  is  under  considerable 
strain — that  is,  the  guide  is  bending  the 
rod  upward  or  sideways — obviously  the 
lamp  is  out  of  line  with  the  mechanism. 
In  the  old  days  we  loosened  the  thumb 
nuts  used  to  fasten  the  Powers  head 
to  the  base,  and  rapped  the  foot  of  the 
head  with  a  pair  of  pliers  or  a  hammer, 
in  order  to  line  things  up  (a  procedure 
of  questionable  merit).  This  can  no 
longer  be  done,  since  the  head  is  always 
driven  by  gears,  the  drive  mechanism 
must  be  perfectly  in  line  and  cannot  be 


[19] 


20 


INTERNATIONAL    PROJECTIONIST 


June  1937 


FIGURE 
2 


thrown  out  just  to  line  up  the  optical 
system. 

We  must  adjust  the  lamphouse  or  the 
bracket  on  which  it  sets,  either  cutting 
it  down  or  building  it  up  with  shims; 
or  if  it  is  off  in  a  lateral  direction,  the 
necessary  steps  to  move  it  sideways  must 
be  taken,  which  may  require  machine 
shop  work.  Does  someone  say  these 
parts  were  never  wrong?  Sorry,  but  only 
a  small  percentage  are  perfect  in  this 
respect,  many  are  pretty  good,  and  some 
are  surprisingly  far  out. 

Figure  2  shows  the  aligning  rod  in 
position,  resting  in  the  positive  guide, 
clamped  in  the  positive  carbon  clamp; 
then  it  goes  through  the  cooling  plate 
and  the  lens  holder,  and  it  can  be  seen 
through  the  glass  of  the  door,  projecting 
out  toward  the  screen. 

It  may  not  be  possible  to  clamp  the 
rod  in  the  carbon  clamp  without  spring- 
ing it,  i.e.,  the  clamp  may  be  misaligned 
with  the  optical  system.  This  is  of  no 
consequence.  The  positive  carbon  will 
be  at  a  slight  angle;  but  the  crater  will 
be  practically  in  the  right  position. 

With  the  rod  in  this  position  it  is 
possible  to  line  up  the  negative  mech- 
anism, by  using  the  6.5  mm.  end  of  the 
rod.  Anyone  who  has  operated  lamps 
with  horizontal  carbons  knows  that  this 
is  incorrect.  The  negative  carbon  must 
be  a  trifle  lower  than  the  position  indi- 
cated by  the  rod.  It  is  alright  to  line 
the  negative  apparatus  with  such  a  rod 
when  the  lamp  is  first  set  up;   but  the 
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final  adjustment  must  be  made  with  the 
arc  lighted  and  the  crater  observed.  The 
negative  holder  is  then  shifted  until  the 
crater  burns  vertically.  Obviously,  this 
adjustment  must  be  made  with  an  arc 
of  the  proper  length,  as  a  change  in  the 
arc  length  changes  the  crater  angle. 

In  Fig.  3  the  back  of  the  lamp  is  open 
and  the  rod  is  in  place.  The  end  of 
the  small  plug  can  be  seen  faintly  where 
it  fits  into  the  aperture. 

String  Method  as  Substitute 

In  Fig.  4  a  string  has  been  used  in- 
stead of  a  rod.  It  is  just  as  accurate 
as  the  rod,  possibly  more  so,  but  it  re- 
quires more  time  and  trouble.  Observe 
that  the  string  is  below  the  center  of 
the  cooling  plate  and  also  low  in  the 
lens  holder.  This  was  due  to  the  weight 
of  the  fire  shutter  resting  on  the  string — 
which  wouldn't  occur  in  actual  use  of  this 
method. 

A  piece  of  thread,  string  or  fine  wire 
is  tied  to  the  center  of  a  pencil  or  a 
small  stick.  The  pencil,  or  other  object, 
is  then  placed  crosswise  over  the  lens 
opening  in  front  of  the  head.  When  the 
string  is  placed  under  tension,  it  keeps 
said  pencil  in  position,  and  at  the  same 
time  the  pencil  can  be  shifted  up  or 
down  and  also  sideways,  in  order  to 
get  the  string  in  the  center  of  the  lens 
opening.  The  other  end  is  fastened  in 
a  similar  manner,  using  a  longer  stick 
so  that  it  fits  across  the  large  opening 
at  the  back  of  the  lamphouse,  or  it  can 
be  fastened  to  the  negative  carbon  mech- 
anism when  the  lamp  is  closed  in  such 
a  way  that  it  is  centered  properly. 

A  pair  of  inside  calipers  and  a  steel 
scale  are  needed.  Shift  the  pencil  at 
the  front  of  the  head  until  it  looks  like 
the  string  is  centered  in  the  lens  opening. 
Now  adjust  the  calipers  so  that  the  dis- 
tance from  the  inner  lower  surface  of 
the  lens  holder  to  the  string  can  be  cal- 
ipered,  at  the  extreme  front  part  of  the 
hole.  Then  caliper  the  distance  from 
the  string  to  the  upper  inside  surface, 
also  at  the  front.  The  two  should  be 
the  same.  If  they  are  not,  shift  the  string 
slightly  toward  the  side  that  had  the 
larger  distance,  until  it  is  centered  ver- 
tically. Then  do  the  same  at  right  angles 
to  the  first  measurements. 


Now  go  through  the  same  process  at 
the  rear  hole  of  the  lens  holder.  If  the 
string  is  not  at  the  center  here,  shift  it 
slightly  at  the  back  of  the  lamp.  Do 
this  until  it  is  exactly  in  the  center.  Cal- 
iper from  the  string  up,  down,  and  to 
both  sides.  One  leg  of  the  calipers  must 
touch  the  wall  of  the  lens  holder,  and 
the  other  leg  must  just  touch  the  string 
at  all  four  positions.  The  calipers  must 
not  contact  the  string  hard  enough  to 
move  it. 

Having  moved  the  string  at  the  rear 
of  the  lamp,  we  find  that  this  has  thrown 
it  out  of  center  at  the  front  although 
it  is  centered  at  the  rear  of  the  lens 
holder.  We  must  now  line  the  string 
up  again  at  the  front.  This  will  again 
throw  it  out  at  the  rear  of  the  holder, 
but  not  so  much.  Each  time  the  string 
is  lined  up  at  one  end,  it  throws  the 
other  end  out  somewhat,  but  this  var- 
iance becomes  progressively  less,  and  the 
string  is  soon  at  the  exact  center  at  both 
ends  of  the  lens  holder. 

On  the  older  Super  Simplex  it  is  quick- 
er to  line  up  the  aperture  and  the  lens 
holder  at  the  same  time.  The  string  and 
the  lens  holder  are  shifted  until  the 
string  is  at  the  center  of  the  aperture  and 
also  in  the  center  of  both  ends  of  the 
lens   holder   simultaneously. 

The  string  being  in  line  with  the  head, 
we  now  check  to  see  if  it  also  runs 
through  the  center  of  the  lamp.  The 
distance  from  the  string  to  the  closest 
part  of  the  positive  carbon  guide  should 
be  equal  to  one-half  the  diameter  of  the 
carbon.  Lacking  a  millimeter  scale,  it 
is  necessary  to  convert  the  measurements 
to  the  inch  scale.  (One  inch  equals  25.4 
mm.)  Accuracy  at  this  end  is  not  so 
important;  in  fact,  if  you  have  a  good 
eye  it  is  not  necessary  to  use  the  scale 
at  all,  because  one  can  see  when  the 
string  runs  very  nearly  through  the  cen- 
ter of  the  V  and  at  the  right  distance 
above  it. 

Accuracy  at  Holder  Vital 

At  the  lens  holder,  however,  extreme 
accuracy  is  essential.  Any  inaccuracy  in 
measurement  at  the  ends  of  the  holder 
is  multiplied  15  to  20  times  at  the  lamp. 
An  error  of  .02  inch  at  the  lens  may 
mean  .3  or  .4  of  an  inch  at  the  crater. 
Make  no  measurements  in  the  head  with 
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FIGURE  5 

the  scale,   as  it  is  impossible  to  obtain 
the  needed  precision. 

Remember  that  on  the  old-style  heads, 
where  the  aperture  is  off  to  one  side 
half  the  width  of  the  sound  track,  as 
mentioned  previously,  we  will  find  that 
the  string  must  be  slightly  to  the  right 
of  the  center  of  the  aperture,  looking 
toward  the  screen. 

In  using  the  string  on  the  condenser- 
type  lamps,  the  two  condenser  rings  are 
first  put  in  place,  but  without  the  con- 
densers. The  string  is  positioned  as  be- 
fore, only  that  it  probably  will  have  to 
be  fastened  differently  at  the  back  end. 
With  the  high-intensity  lamp  it  is  pos- 
sible to  run  the  string  through  the  ro- 
tating element  and  fasten  it  to  a  stick 
placed  across  the  hole  at  the  back  of 
the  rotating  part.  After  centering  the 
string  at  both  ends  of  the  holder,  use  the 
calipers  or  the  scale  to  ascertain  if  the 
string  is  at  the  center  of  the  rings.  If 
not,  the  lamphouse  must  be  shifted  until 
this  condition   prevails. 

When  the  lamphouse  is  moved  it  will 
throw  the  string  out  of  center  in  the  lens 
holder  and  the  aperture,  making  it  advis- 
able to  approximately  center  the  string 
by  eye,  both  in  respect  to  the  rings  and 
the  holder,  moving  the  lamphouse  if 
necessary.  In  this  way  no  time  is  spent 
at  the  start  to  accurately  line  up  the 
string  at  the  lens,  and  then  throwing  it 
off  again  when  moving  the  lamphouse 
into  position.  When  lined  up  first  by 
the  eye,  it  probably  will  be  sufficiently 
close  to  require  little  shifting  of  the 
lamphouse  after  the  string  is  centered  in 
the  holder  by  the  use  of  the  calipers. 

Fig.  5  shows  the  aligning  rod.  Fig.  6 
is  the  large  plug  which  fits  into  the  lens 
holder.  Only  the  diameter  and  length 
of  the  cylindrical  portion  is  given.  The 
tapered  part  only  aids  in  entering  the 
plug  into  the  holder.  Dimensions  of 
the  tapered  end  consequently  are  of  no 
interest,   just  so  this   part  is  not  made 
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too  large.    The  two  dotted  lines  represent 
the   center   hole. 

Figure  7  is  the  small  plug.  The  upper 
left  of  the  drawing  shows  only  the  surface 
of  the  smallest  end.  The  other  two  views 
show  the  narrow  and  the  wide  sides  of 
the  plug,  respectively. 

This  device  was  made  by  two  of  the 
boys  in  Los  Angeles,  and  they  sold  many 
locally.  I  know  of  no  other  place  that 
they  can  be  obtained1,  but  any  machine 
shop  will  make  this  up  at  small  cost. 
The  rod  itself  is  made  of  drill  rod;  cold 
roll  would  do  just  as  well.  The  large 
plug  is  a  simple  turning  job.  The  small 
plug  may  be  omitted.  If  the  small  plug 
is  made  up  for  any  of  the  newer  mech- 
anisms, the  hole  should  go  through  the 
center  of  the  plug,  not  as  is  shown  in 
the  drawing.  Note  that  the  upper  left 
view  of  Fig.  7  is  not  the  size  of  the  aper- 
ture hole  but  is  made  smaller,  so  that 
the  plug  fits  into  the  aperture  hole  a 
little  way. 

Both  plugs  are  drilled  and  tapped  for 
a  set  screw,  but  a  ball  and  a  spring  are 
inserted  below  the  screw.     This  acts  as 


a  friction  to  keep  the  plug  in  position  on 
the  rod  yet  does  not  mar  the  rod  as  the 
set  screw  would,  and  it  allows  the  plug 
to  be  slid  along  the  rod  without  bother- 
ing with  the  screw.  The  hole  is  not 
drilled  the  same  diameter  clear  through, 
but  is  slightly  smaller  just  before  it 
breaks  through  into  the  hole  for  the 
rod.  This  prevents  the  ball  from  falling 
out  when  the  rod  is  removed. 

The   set   screw,    spring    and    ball    are 
not  shown  in  the  drawings.     They  may 
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'Such  equipment  is  also  available  from  Hall 
&  Connolly,  Inc.,  for  125-ampere,  high-intensity 
lamps. 


FIGURE  7 

be  included  in  the  device  if  you  have  one 
made  up,  or  they  can  be  omitted.  The 
important  thing  is  that  the  plugs  fit  on 
the  rod  without  play. 
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(Continued  f 
vices  give  promise  of  a  considerable  en- 
largement of  television  screen  areas,  the 
realization  of  which  would  vastly  accel- 
erate the  evolution  of  television  as  a 
practical  art. 

The  British   Experiment 

It  is  legitimately  claimed  for  the  trans- 
missions inaugurated  from  the  Alexan- 
dria Palace  in  London,  on  Nov.  2,  1936, 
that  they  constitute  the  first  and  only  ex- 
isting public  television  service.  For  this 
achievement  the  governmental  and  pri- 
vate interests  involved  deserve  the  credit 
due  to  pioneers  in  a  difficult  field.  Looked 
at  realistically,  however,  theirs  is  still  an 
experiment,  as  is  any  enterprise  in  which 
more  problems  are  raised  than  solved. 
The  accomplishments  may  be  summed  up 
as  follows: 

(1)  Regular  transmissions  for  two 
hours  a  day  over  a  period  of  seven 
months,  using  an  all-electronic  system 
with  405  lines  and  50  pictures  a  second, 
interlaced. 

(2)  The  sale  of  not  over  1,000  tele- 
vision receivers  in  a  highly  populous  area 
within,  roughly,  a  60-mile  radius  from 
the  transmitter. 

(3)  The  development  of  technique 
and  operating  organization,  including 
multi-camera  pick-up,  studio  procedure, 
special    effects,    training    of    personnel, 


rom  page  18) 
accumulation  of  engineering  data,  etc. 
(4)  As  a  special  event,  the  televising 
of  the  Coronation  procession,  under  ad- 
verse weather  conditions,  to  some  thous- 
ands of  viewers. 

Our  British  correspondents  agree, 
however,  on  the  following  adverse  con- 
clusions : 

(1)  The  received  pictures,  of  the 
order  of  7%  by  10  inches,  are  too  small 
to  afford  more  than  scant  entertainment 
value,  even  if  other  technical  difficulties, 
such  as  a  consistent  lack  of  definition  in 
the  longer  shots,  are  overcome  in  due 
course. 

(2)  The  cost  of  the  receivers,  60  and 
80  pounds  ($278.70  and  $371.60)  makes 
television  a  toy  of  the  well-to-do. 

(3)  The  theatrical  content  of  the 
video  broadcasts  has  rarely  risen  above 
the  level  of  mediocrity. 

In  short,  the  picture  is  small,  the  cost 
high,  the  show  poor,  and  the  patronage 
meagre.  Even  allowing  for  the  success 
of  the  Coronation  visual  broadcast,  we 
have  to  date  an  entertainment  tour  de 
force,  rather  than  a  spontaneous  growth 
in  answer  to  a  genuine  public  demand. 
As  for  the  economic  question,  it  is  no 
nearer  solution  than  when  the  experi- 
ment was  inaugurated.  It  is  argued  that 
(Continued  on  page  28) 


SCREEN    BRIGHTNESS    THE    MAJOR 
CURRENT  PROJECTION  PROBLEM 

A  Report  by  the  Projection  Practice  Committee  of  the  S.  M.  P.  E. 


MANY  of  the  projects  engaging 
the  attention  of  the  Committee 
have  been  under  consideration 
for  a  long  time,  some  of  them  for  sev- 
eral years.  The  original  plans  for  the 
projection  room,  drawn  in  1930,  have 
been  revised  several  times  since.  The 
study  of  screen  brightness  has  also  con- 
tinued for  several  years,  concurrently 
with  an  intensive  study  of  all  phases 
of  the  subject  by  the  Projection  Screen 
Brightness  Committee,  which  this  year 
was  merged  with  the  Projection  Practice 
Committee.  In  addition,  a  number  of 
new  projects  have  been  undertaken, 
work  on  which  has  not  progressed  suf- 
ficiently to  warrant  formal  report. 

It  has  been  found  advisable  from 
time  to  time  to  delegate  specific  proj- 
ects to  sub-committees.  The  active  sub- 
committees at  present  are: 

Adoption  of  Projection  Room  Layouts 
as    Standard ; 

Projector  Output  and  Screen  Illumin- 
ation   (including  means  of  measurements)  ; 

Suprex    Lamp    Magnification    Ratio; 

Motor-Starting   Time,   Types    of   Take-up; 

Technical  Coordination ; 

Theatre  Structures; 

Fire    Hazards. 

It  was  with  deep  regret  that  the 
Committee  learned  of  the  death  of 
Rudolph  Miehling  on  April  7th.  Mr. 
Miehling  had  long  been  an  active  mem- 
ber of  the  Committee  and  had  contrib- 
uted very  substantially  to  its  work.  His 
loss  is  keenly  felt  by  his  friends  and 
co-workers. 

Screen  Brightness 

Screen  brightness  was  studied  at 
length  by  the  former  Projection  Screen 
Brightness  Committee  and  more  recently 
by  the  present  Projection  Practice  Com- 
mittee. The  latter  Committee  approved 
the  recommendation1  of  the  Projection 
Screen  Brightness  Committee  to  the 
effect  that  the  brightness  at  the  center 
of  a  motion  picture  screen  be  held 
within  the  range  of  7  to  14  foot-lam- 
berts.  However,  in  taking  this  action, 
the  Projection  Practice  Committee  de- 
sires to  qualify  its  approval  by  calling 
attention  to  the  following  considera- 
tions. 

Many  factors  enter  in  practice  to  in- 
fluence the  physiological  reaction  to 
light  stimuli.  Some  of  these  were  dis- 
cussed in  the  Projection  Screen  Bright- 


'Report  of  Projection  Screen  Brightness  Com- 
mittee, /.  Soc.  Mot.  Pict.  Eng.,  XXVII  (Aug., 
1936),    No.    2,    p.    127. 


Among  the  projects  considered  by  the 
Committee  during  the  past  six  months 
are  those  of  screen  brightness;  its  de- 
sirable values  and  methods  of  measur- 
ing it;  the  question  of  using  a  visual 
test-pattern  for  checking  screen  illumi- 
nation; revisions  of  projection  room 
plans;  questions  of  projector  motors 
and  take-ups,  and  difficulties  incident 
to  the  starting  of  projector  motors; 
requirements  of  sound  screens;  and  a 
recently  initiated  survey  of  theatres 
throughout  the  United  States  to  de- 
termine not  only  existing  conditions  of 
projection,  but  also  for  the  purpose  of 
establishing  a  set  of  recommendations 
regarding    theatre    structures. 

ness  Committee's  report  published  in 
the  Aug.,  1936,  issue  of  the  S.  M.  P.  E. 
Journal.  The  Projection  Practice  Com- 
mittee cites  the  following  factors  as 
being  of  first-order  importance  in  this 
connection.  The  desirable  screen  bright- 
ness will  depend  upon  the  density  of 
the  print;  whether  the  picture  is  black- 
and-white  or  color;  the  visual  state  of 
audience  upon  entering  the  theatre;  the 
color,  width,  and  brightness  of  the 
screen  frame  and  masking;  the  immedi- 
ate surroundings  of  the  audience  includ- 
ing the  location,  direction,  color,  and 
intensity  of  the  auditorium  illumination; 
and  the  color  of  the  projection  illumina- 
tion source.  In  addition,  there  are 
various    other    second-order    factors. 

Therefore,  extreme  conditions  may 
exist  when  7  foot-lamberts  may  be  more 
than  sufficient,  while  at  other  times  14 
foot-lamberts  might  not  be  adequate. 
The  report  of  the  Screen  Brightness 
Committee  previously  mentioned  has 
emphasized  some  of  these  thoughts. 
With  this  explanation  of  its  reservation, 
this  Committee  heartily  concurs  with 
the  findings  of  the  former  Committee 
and  believes  that  their  report  represents 
an  important  advance  with  respect  to 
the   subject. 

Screen    Brightness    Measurements 

This   Committee  will   continue   its   in- 
vestigation   of   the    practical    aspects    of 
screen   brightness  in  theatres,  reportin 
upon   its   findings   as   developments   war- 
rant. 

The  function  of  the  sub-committee 
to  which  this  subject  was  assigned 
late  in  1936,  is  to  recommend  specific 
apparatus  and  technic  for  studying  the 
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practical    illumination    problems    of    the 
motion  picture  screen,  as  follows: 

(1)  Brightness  (upper  and  lower  lim- 
its). 

(2)  Optimal    screen    size. 

(3)  The  effect  upon  the  eyes  of  the 
viewer  of  the  color  characteristic  of  the 
light-source. 

(4)  Auditorium     lighting      conditions. 

(5)  Resolution  of  detail  and  contrast 
value. 

These  items  involve  many  factors;  for 
example,  both  the  intensity  and  the 
color  of  the  light  reaching  the  viewer's 
eyes  depend  upon  the  nature  and  the 
intensity  of  the  light-source  in  the  pro- 
jector and  the  reflection  and  color  char- 
acteristic of  the  screen.  The  optimal 
size  of  the  screen,  while  primarily  de- 
pendent upon  the  viewing  distance, 
must  also  be  related  to  the  available 
illumination.  The  net  effect  upon  the 
viewer's  eyes  will  depend  upon  his 
state  of  fatigue,  the  ambient  illumina- 
tion, print  density,  and  other  consid- 
erations. 

A  study  of  the  light  intensity  reach- 
ing the  viewer  will  require  research  in- 
volving viewing  motion  pictures  at  vari- 
ous intensities,  and  determining  the 
effects  produced  thereby  upon  the  eyes 
of  a  number  of  viewers. 

Relative  to  the  selection  of  means 
for  the  measurement  of  illumination, 
both  incident  upon  and  reflected  from 
the  screen,  extended  study  has  indi- 
cated the  virtual  inability  to  repeat 
or  check  measurements  of  this  char- 
acter when  made  with  any  of  the  rec- 
ognized commercial  or  laboratory  meas- 
uring instruments  now  available.  There- 
fore, careful  consideration  should  be 
given  to  the  characteristics  required 
in  a  measuring  device  to  be  suitable 
for  making  illumination  measurements 
of  projection  light-sources  and  light 
reflected  from  screens.  A  brief  summa- 
tion of  the  more  important  considera- 
tions follows: 

(1)  Extensive  comparisons  have  demon- 
strated that  the  response  characteristics  of 
commercial  light-sensitive  instruments  de- 
part significantly  from  the  response  charac- 
teristics of  the  average  eye.  Hence,  spectral 
composition  becomes  a  variable  which  is 
likely  to  affect  unduly  measurements  of  such 
incident  and  reflected  light. 

(2)  While  in  specific  instances  rather 
wide  limits  of  measurement  accuracy  can  be 
tolerated  in  determining  whether  the  condi- 
tions prevailing  are  satisfactory  for  an  au- 
dience, it  is  believed  that  a  tolerance  limit  of 
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±  5  percent  will  be  required  in  meters  or  in- 
struments used  for  measuring  the  light  per- 
formance of  projection  equipments  in  differ- 
ent theatres.  The  interest  of  one  or  more 
of  the  commercial  instrument  manufacturers 
■  experienced  in  the  development  of  illumino- 
meters  is  being  sought  in  an  effort  to  bring 
about  the  development  of  a  suitable  meter. 

Before  such  an  instrument  can  be 
designed  and  manufactured,  specifica- 
tion requirements  must  be  determined 
that  will  satisfy  the  following  considera- 
tions: 

(1)  The  instrument  shall  provide,  for  the 
various  types  of  light-sources  encountered  in 
projection  rooms,  consistent  luminosity  meas- 
mements  that  are  proportional  to  the  visual 
effect  of  the  light  upon  normal  eyes. 

(2)  The  meter  shall  be  of  such  dimen- 
sions and  rugged  construction  as  to  be  port- 
able and  capable  of  withstanding  the  handl- 
ing  necessary  to   its   use. 

(3)  Obviously,  the  cost  of  the  meter  must 
be  such  as  to  promote  its  widespread  use 
throughout  the  industry. 

The  nature  and  present  status  of  the 
problem  as  outlined  prevents  drawing 
final  conclusions  at  this  time.  Rather, 
the  Committee  proposes  to  canvass 
various  individuals  and  companies  hav- 
ing potential  interest  in  the  problem 
with  the  object  of  organizing  a  study 
in  a  logical  and  orderly  fashion  to  gain 
the  greatest  possible  contribution  for 
the  common  good. 

It  should  be  appreciated  that  the 
development  required  will  probably 
prove  costly  and  extensive.  Some 
lengthy  period  of  time  may  be  necessary 
in  which  to  accomplish  it.  However,  it 
is  believed  that  instruments  capable  of 
the  performance  desired  will  be  pro- 
duced ultimately.  One  of  the  first 
requisites  indicated  by  this  situation 
is  the  creation  of  a  general  interest 
among  technical  organizations  whose 
contributions  will  accelerate  the  devel- 
opment. 

Visual  Test  Pattern 
The  plan  was  suggested  of  designing 
and  preparing  a  suitable  film  contain- 
ing a  visual  test  pattern  to  determine 
whether  a  projected  light  falling  upon 
the  screen  is  satisfactory  for  best  view- 
ing conditions.  A  study  of  the  problem 
included  a  review  of  the  reports  and 
papers  published  in  the  S.  M.  P.  E. 
Journal  by  various  individuals  and  by 
the  Projection  Screen  Brightness  Com- 
mittee. 

Consideration  of  the  design  of  a  test 
pattern  included  the  following  factors: 

( 1 )  Weber-Fechner   Law 

(2)  Range  of  print   densities 

(3)  Type    of    test    pattern 

(4)  Uniformity  of  illumination  over 
the   surface   of   the   screen 

(5)  Effect  of  visual  acuity  of  the  ob- 
server upon  use  of  the  test  pattern. 

The  type  of  test  pattern  must  be 
one  that  would   give   the   greatest  num- 
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ber  of  step  densities  at  various  abso- 
lute values  of  density  for  all  parts  of 
the  screen.  Probably  the  most  conven- 
ient would  be  one  in  which  the  screen 
was  divided  radially  from  the  center  in 
either  eight  or  sixteen  sectors.  Each 
sector  would  have  the  density  steps 
arranged  radially  and  the  density  steps 
of  the  different  sectors  staggered  to 
provide  each  portion  of  the  screen  with 
as  many  density  steps  as  possible. 

Assume  that  it  were  possible  to  make 
such  a  test  pattern,  and  in  accordance 
with  the  Weber-Fechner  Law,  it  still 
would  be  of  little  use  since  screen  il- 
lumination is  not  uniform.  The  bright- 
est portion  is  at  the  center  and  de- 
creases toward  the  margins.  The  re- 
duction of  the  marginal  illumination 
depends  upon  the  focal  length  and  type 
of  projection  lenses  used.  Hence  the 
design  of  a  test  pattern  must  of  nec- 
essity take  these,  and  many  other 
variable  factors  into  account. 

Finally,  no  two  observers  would  see 
the  same  results  due  to  differences  in 
visual  acuity. 

It  was  deemed  advisable  to  include 
this    negative    report    in    the    hope    that 
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a  different  method  of  attack  may  be 
devised  by  some  one  which  will  lead 
to  a  solution  of  this   problem. 

Projection  Room  Plans 
A  partial  revision  of  the  projection 
room  plans  published  in  the  Nov..  1934, 
issue  of  the  S.  M.  P.  E.  Journal  was 
made,  and  although  the  revisions  were 
not  sufficiently  extensive  to  warrant  re- 
publication, several  thousand  copies  of 
the  revision  were  prepared  in  pamphlet 
form  for  distribution  throughout  the 
world.  The  intention  was  to  distribute 
this  report  as  widely  as  possible  in 
order  to  arouse  a  realization  throughout 
the  country  of  the  great  lack  of  uni- 
formity in  regulations  pertaining  to 
projection  in  theatres,  and  to  attempt 
to  enlist  the  assistance  and  solicit  the 
suggestions  and  criticisms  of  law  en- 
forcement and  fire  prevention  depart- 
ments of  states  and  municipalities,  so 
as  eventually  to  be  able  to  draw  up  a 
model  set  of  regulations  that  can  be 
recommended  to  the  law-making  bodies 
throughout  the  country. 

Letters  directed  to  the  various  States 
of  the  union  indicated  considerable  mis- 
understanding regarding  the  purpose  of 
the  booklet,  and  it  was  accordingly 
ruled  by  the  Committee  that  the  follow- 
ing caption  be  imprinted  upon  the  cov- 
ers of  the  pamphlets  in  order  to  clarify 
the   situation : 

"The  material  herein  presented  is  rec- 
ommended practice  for  new  theatres,  and 
for  alterations  of  existing  theatres.  It  is 
not  proposed  as  obligatory  for  existing 
theatres." 

This  provision  must  be  clearly  appreci- 
ated in  view  of  the  fact  that  certain 
differences  exist  between  some  of  the 
recommendations  contained  in  the  pam- 
phlet and  certain  regulations  of  the 
National  Fire  Protection  Association. 
Further  study  of  projection  room  and 
projection  conditions  is  being  conduct- 
ed with  the  possible  view  of  preparing 
a  set  of  practical  regulations  reconciling 
these  differences. 

Projector    Motors,    Take-Ups 

Difficulties    encountered   in    projection 

with  regard  to  motors  and  take-ups  are: 

(a)     Fast    starting    of    the    projector 

motor,    which    strains    the     gears     and 

damages  the  film ; 

(bj  Irregular  action  of  the  take-up, 
with  the  result  that  jerks  are  trans- 
mitted to  the  film,  tending  to  tear  the 
sprocket  holes  at  the  hold-back  sprocket. 
If  the  pad  roller  on  the  hold-back 
sprocket  is  of  the  single-roller  type,  and 
the  jerk  of  the  film  is  excessive,  the 
film  is  likely  to  be  damaged  and  jerked 
from  the  sprocket  entirely. 

Jerking  of  the  film  may  be  caused 
either  by  rough  action  of  the  clutch, 
slippage  in  the  drive  belt  type?,  or 
slack  in  the  drive  in  either  the  belt  or 
chain  type  of  take-ups. 

Either  the   adoption   of  the   following 
(Continued  on  page  26) 
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FIVE  new  Lafayette  theatre  amplifiers 
are  offered  by  Wholesale  Radio  Ser- 
vice Co.  These  range  in  output  power 
from  5  to  90  watts.  All  have  photo-cell 
input  connections,  serving  as  microphone 
amplifiers  that,  in  an  emergency  can  be 
used  ior  film  operation,  or  as  film  ampli- 
fiers completely  equipped  for  stage  work. 

New  circuit  features  include  automatic 
volume  expansion,  automatic  volume  con- 
tral.  cathode  ray  monitor  tube  and  re- 
verse feed-back.  Standard  features  in- 
clude mixer-fader  input  circuits,  gain 
enough  for  low-level  crystal  or  velocity 
microphones,  beam  power  tubes,  shielded 
input  connections  as  precaution  against 
hum,  and  tone  control.  Change-over  from 
photo-cell  input  to  microphone  or  other 
sound  source  is  effected  merely  by  re- 
moving one  input  plug  and  substituting 
another  in  the  same  jack.  The  wiring 
arrangement  for  photo-cells  supplies  the 
cells  with  polarizing  voltage  drawn  from 
the  power  circuits  of  the  amplifier. 

Change-over  from  automatic  volume 
control  to  automatic  volume  expansion 
is  effected  by  means  of  a  polarity-revers- 
ing switch.  In  each  case  a  portion  of 
the  input  signal  is  routed  through  a  sep- 
arate amplifying  tube  provided  for  this 
purpose,  and  then  rectified,  and  the  d.c. 
thus  obtained  applied  as  grid  bias  to  one 
of  the  voltage  amplifier  tubes.  The  po- 
larity-reversing switch  changes  the  sign 
of  that  bias,  and,  accordingly,  the  vol- 
ume of  the  input  signal  either  increases 
cr   decreases   the   gain   of  the   amplifier. 

In  automatic  volume  control  operation, 
a  loud  input  signal  reduces  gain,  and 
vice  versa,  thus  tending  to  keep  the  out- 
put level  constant  at  all  times.  This  is 
desirable  in  microphone  operation,  since 
it  allows  the  performer  to  turn  his  face 
away  from  the  microphone  in  a  natural 
manner  without  any  great  reduction  in 
sound  volume. 

The  cathode  ray  "monitor,"  identical 
with  the  ""tuning  eye"  common  in  radio 
receivers,  can  be  set  to  close  at  any  vol- 
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ume  level  previously  found  desirable. 
Once  the  proper  setting  is  selected,  moni- 
toring volume  by  observing  the  eye  is  far 
more  accurate  than  by  conventional 
methods. 

All  features  mentioned  are  found  only 
in  the  largest  amplifiers.  The  smaller 
amplifiers  do  not  have  as  many,  and  the 
very  smallest  do  not  even  include  reverse 
feedback.  All,  however,  have  polarized 
plug  photo-cell  input  connections,  photo- 
cell voltage  supply,  speaker  field  power 
supply,  tone  control  and  mixer-fader  in- 
put circuits.  All  have  gain  enough  for 
any  photo-cell  or  any  type  of  microphone, 
and  require  no  pre-amplification. 

ERPI    DEVELOPS    'SOLOLAM' 

Erpi,  in  designing  the  multi-cellular 
high  frequency  horns  for  its  Mirrophonic 
sound  systems,  claims  to  have  perfected 
a  material  "Sololam,"  combining  the 
utility  of  metal  with  the  deadness  of 
wood.  The  new  material,  the  company 
says,  may  be  bent  to  practically  any 
shape  and  soldered  to  other  sheets  with- 
out losing  its  unique  properties.    In  addi- 


tion to  its  use  in  making  horns,  it  is 
valuable  for  soundproof  and  fireproof 
partitions  and  various  other  sound  and 
heat  insulating  problems. 

NEW   MANUFACTURER    GROUP 

The  outstanding  development  at  the 
four-day  meeting  of  the  Independent 
Supply  Dealers'  in  Chicago,  June  18-20, 
was  the  formation  of  the  Theatre  Equip- 
ment Supply  Manufacturers'  Assn.,  com- 
posed of  manufacturers  alone,  who  plan 
an  annual  international  show  in  coopera- 
tion with  supply  dealers,  producers,  dis- 
tributors and  architects. 

The  new  organization  grew  out  of  the 
situation  here  this  year,  which  found 
two  factions  fighting  for  leadership,  the 
dealers  in  almost  continuous  conference, 
and  little  or  no  attention  paid  to  the  ex- 
hibits of  the  manufacturers.  Plans  for 
the  manufacturers'  show  next  year  will 
be  made  by  a  committee  composed  of 
Joseph  B.  Kleckner,  chairman;  Oscar 
Neu,  William  Geddris,  H.  C.  Hecht, 
Harry  Strong,  C.  H.  Ashcraft  and  Joe 
Robin. 

The  committee  will  hold  numerous 
meetings  within  the  next  few  months. 
Major  and  independent  producers  will 
be  contacted,  and  commercial  and  edu- 
cational film  producers  will  also  be  asked 
to  cooperate  in  the  venture,  which  is  ex- 
pected to  be  held  here,  probably  in  June 
of  next  year.  It  is  also  thought  prob- 
able that  the  1939  show  will  be  held  in 
New  York  to  coincide  with  the  New  York 
World's  Fair. 

NEW   AEROVOX    CATALOGUE 

The  new  Aerovox  catalog  has  twice  the 
number  of  pages  of  recent  editions.  A 
new  handy  listing  of  all  types  of  conden- 
sers facilitates  finding  just  the  kind  of 
condenser  best  suited  for  any  given  ap- 
plication. Copies  are  available  to  LP. 
readers  from  the  Aerovox  Corp.,  70 
Washington  St.,  Brooklyn,  N.  Y. 


NOTES  ON  THE  MECHANISM  OF  HEARING 

BY  A  MEMBER  OF  THE  STAFF,  BELL  TELEPHONE  LABORATORIES 

word    loudness    is    familiar    to 


THE  word  loudness  is 
everyone  and  is  used  very  frequently 
to  describe  the  magnitude  of  a  sound. 
We  say  that  some  sounds  are  "twice  as 
loud"  as  others  or  "only  half  as  loud," 
but  in  doing  so  it  is  seldom  appreciated 
that  such  statements  really  depend  upon 
personal  judgment  and  cannot  be  veri- 
fied  with   a   meter   or   other   apparatus. 

The  only  true  loudness  meter  is  the 
person  who  hears  the  sound.  Many  ex- 
periments have  been  made  to  find  a  scale 
of  loudness  that  could  be  used  with  a 
person's  loudness   estimations. 

The  lack  of  precision  in  loudness  esti- 
mations does  not  mean  that  the  human 
ear  is  a  crude  mechanism.  On  the  con- 
trary, its  construction  and  operation  is 
very  complex.  The  parts  of  the  ear  in- 
volved from  the  time  a  sound  wave 
strikes  it  until  the  stimulus  arrives  at 
the  brain  and  we  become  conscious  of 
its  presence  are  illustrated  schematically 


in  the  accompanying  drawing. 

The  motion  of  the  air  particles  is 
gathered  in  by  the  outer  ear  and  focussed 
on  the  ear  drum.  This  makes  the  mem- 
brane move  to  and  fro.  The  motion  is 
carried  through  the  middle  ear  into  the 
inner  ear  by  means  of  a  delicate  chain 
of  small  bones  attached  to  the  ear  drum 
at  one  end  and  terminating  in  an  opening 


How    sound    is    transmitted    by    the    ear 

drum    to    the    liquid    in    the    inner    ear 

and  then  to  the  auditory  nerves 


into  the  inner  ear  at  the  other  end. 
The  inner  ear  is  filled  with  a  liquid 
to  which  the  stimulus  is  transferred  from 
the  chain  of  bones,  as  illustrated. 

Submerged  in  the  liquid  is  an  elabo- 
rate keyboard  called  the  "basilar  mem- 
brane," and  figuratively  speaking,  the  in- 
coming stimulus  taps  out  its  tune  on  this 
keyboard  and  thus  it  is  telegraphed 
through  nerve  fibres  to  the  brain.  The 
keyboard  consists  of  hundreds  of  nerve 
endings  arranged  much  like  the  keys  of 
a  piano  in  that  the  high  notes  are  at  one 
end  and  the  low  notes  at  the  other.  When 
the  nerve  endings  are  agitated  by  motion 
of  the  liquid,  pulses  of  nerve  energy  are 
started  on  their  journey  through  con- 
necting nerve  fibres  to  the  brain. 

The  fibres,  bundled  together  with  in- 
sulating sheaths,  form  a  cable  similar 
in  many  respects  to  modern  telephone 
cables;  the  pulses  of  nerve  energy  car- 
ried by  the  fibres  are  electro-chemical 
in  nature,  and  consequently  can  be 
measured  just  like  an  electric  current 
in  a  telephone  wire. 


News  of  the  Month 


Brief  mention  of  men  and  events  associated  with  the  motion  picture  in- 
dustry of  particular  interest  to  projectionists  is  published  here. 


DEVELOPMENT  and  use  of  the  Kel- 
ler-Dorian color  process  by  Grand 
INational  Pictures  has  been  indefinitely 
postponed.  Urgent  need  of  new  capital 
is  the  reason  advanced  in  official  quart- 
ers; but  another  report  is  that  G.  N., 
finally  awakening  to  the  difficulties  of 
reproduction  (the  K.-D.  process  requires 
a  filter  and  the  alteration  of  existing  pro- 
jection equipments)  has  decided  against 
using  the  theatres  as  "experimental  sta- 
tions". 

An  editorial  in  I.  P.  for  April,  this 
year,  said,  in  part:  "It  is  wholly  unfair, 
if  not  incredibly  stupid,  on  the  part  of 
producers  to  expect  that  they  can 
,  use  the  theatres  of  America,  which 
charge  admission,  as  laboratories  where- 
in color  film  problems  will  be  worked 
out  on  the  basis  of  trial  and  error. 
Should  they  adopt  this  course  .  .  .  one 
can  only  shudder  at  the  havoc  that  will 
result — not  only  through  the  discrediting 
of  color  pictures  but  to  the  industry  as  a 
whole." 

K.-D.  itself  admits  that  six  months 
more  and  $100,000  additional  cash  will 
be  required  to  "perfect"  the  process. 

Academy    Activity    Curtailed 
By  Organizing  Drives 

Informed  quarters  predict  that  by  next 
September  the  Academy  of  M.  P.  Arts 
&  Sciences  will  be  completely  removed 
from  the  economic  side  of  the  industry 
and  will  function  merely  as  a  social, 
technical  and  cultural  body.  Academy 
dabbling  in  the  affairs  of  actors,  writers 
and  other  Coast  talent  has  been  elimin- 
ated by  the  organizing  of  these  groups. 
It  is  expected  that  the  Academy  will 
confine  itself  to  publication  .of  produc- 
tion, statistics,  including  talent  credits, 
will  continue  the  annual  "best  perform- 
ance" awards,  and,  most  important,  ex- 
pand the  work  of  its  Research  Council, 
which  lately  has  been  increasingly  active 
on  technical  problems  in  both  the  studio 
and  theatre  fields. 

St.   Louis  Wins   2-Men   Shift 

St.  Louis  authorities  have  approved  a 
bill  which  tightens  regulations  relating 
to  motion  picture  projection.  Included 
are  provisions  for  one  man  for  each  pro- 
jector (two-men  shifts)  ;  for  toilet  fa- 
cilities, for  not  more  than  2000  feet  of 
film  on  any  reel,  and  for  periodical  in- 
spection to  ensure  adherence  to  ordi- 
nance. The  bill  went  over  despite  in- 
tense exhibitor  opposition. 

Nazi    Stereoscopic   Camera 

AGFA  (I.  G.  Farben  concern)  has  de- 
veloped a  new  photographic  method  for 
use  in  judging  sporting  contests,  reports 
U.  S.  Commerce  Dept.  Two  slow  mo- 
tion   cameras    are    combined    to    make 


stereoscopic  shots  of  the  events  at  the 
goal  at  the  rate  of  100  pairs  a  second. 
The  time  is  also  indicated  on  the  film. 
By  this  method  it  is  possible  to  fix  time 
differences  up  to  1/1000  second.  By  a 
special  process  the  films  can  be  devel- 
oped within  10  minutes  after  taking. 

25th  Anniversaries  Observed 

Twenty-fifth  anniversaries  were  cele- 
brated during  the  month  by  Locals  245 
(Salem,  Mass.)  ;  249  (Dallas,  Tex.)  and 
253  (Rochester,  N.  Y.) .  Each  unit  spon- 
sored an  elaborate  party,  with  the  latter 
also  acting  as  host  to  delegates  to  the 
semi-annual  meeting  of  the  N.  Y.  State 
Assoc,  of  Projectionists.  Latter  outfit 
approved  a  drive  to  unionize  theatres  in 
small  towns  and  villages  in  N.  Y.  State. 

8  Canadian  Fires  in 

1025   Theatres   in  Year 

Only  8  of  the  1,025  theatres  in  Can- 
ada suffered  any  kind  of  a  fire  during 
the  past  calendar  year,  according  to  a 
report  from  J.  Grove  Smith,  Fire  Com- 
missioner of  the  Dominion  Government, 
before  the  annual  convention  of  the  Dom- 
inion Fire  Prevention  Assn.  The  total 
loss  incurred  in  the  8  fires  was  only 
$3,176,  making  the  theatres  of  the  coun- 
try the  lowest  fire  risk  of  any  branch  of 
business. 


Vancouver,  B.  C,  projectionists  have 
been  waging  a  year-old  fight  in  resist- 
ance to  a  proposal  to  loosen  existing  2- 
men  shift  regulation  by  providing  for  use 
of  "apprentices".  Strongest  projection- 
ist argument  was  on  increased  fire  haz- 
ard when  manpower  is  reduced. 

Film  Technicians   Object 

Appended  hereto  is  a  letter  to  the 
editor  of  Variety,  show-business   paper: 

"Film  Technicians'  Independent  Union 
was  formed  by  the  erstwhile  members 
of  Local  669  of  the  I.A.T.S.E.  We  also 
have  in  our  organization  the  workers  in 
many  laboratories  that  the  LA.  could 
never  organize.    All  offers  made  to  us  by 

Heavy  Reel  Cases  Out 

in  Conn.   Exchanges 

Allied  Exhibitors  of  Connecticut  has 
informed  all  exchanges  that  shipments 
of  film  should  no  longer  be  made  in 
cases  of  over  three  double  reels.  Five- 
reel  cases  have  proven  dangerous  in  lug- 
ging up  to  projection  rooms  it  is 
claimed.  The  notices  inform  exchanges 
that  after  30  days,  film  will  not  be  ac- 
cepted in  the  large  cases.  Universal  and 
United  Artists  are  already  complying 
with  the  request. 

[25] 


the  I.A.T.S.E.  have  been  rejected  and 
measures  have  been  instituted  by  our 
legal  advisor,  Vito  Marcantonio  (former 
Congressman)  to  procure  recognition  for 
the  Film  Technicians'  Independent 
Union.  We  are  enclosing  a  copy  of  The 
Magazine,  official  organ  of  the  F.T.I. U. 
It  should  dispel  all  rumors  about  our 
relationship  to  the  I.A.T.S.E." 

A.  T.  &  T.  Patent  Changes 

DeWitt  C.  Tanner  has  been  made  con- 
sulting patent  counsel  of  A.  T.  &  T., 
and  is  succeeded  as  general  patent  at- 
torney of  W.  E.  by  Franklin  T.  Wood- 
ward. Joel  C.  R.  Palmer,  patent  at- 
torney of  W.  E.,  has  been  appointed 
contract  counsel  of  Erpi. 

A.  F.  of  M.— I.  A.  Pact  Is 
Denounced  by  Former 

Resolutions  introduced  at  recent  A.  F. 
of  M.  convention  charged  that  agreement 
with  I.A.T.S.E.  had  been  used  to  disad- 
vantage of  Federation,  demanded  repudi- 
ation of  the  pact  which  was  "proving 
more  and  more  unsatisfactory  and  an- 
tagonistic to  our  interests,"  and  in- 
structed Pres.  Joseph  N.  Weber  to  use 
his  "good  offices"  to  bring  about  a  "satis- 
factory adjustment".  Musicians  and  I. 
A.  have  had  a  mutual  assistance  pact  for 
years. 

Weber  reported  to  the  convention  that 
picketing  of  theatres  to  restore  orches- 
tras had  been  unsuccessful  and  ques- 
tioned wisdom  of  continuing  campaign. 

Television   at   World's   Fair 

Television  in  all  its  ramifications  will 
be  publicly  demonstrated  at  the  forth- 
coming World's  Fair  in  N.  Y.  City  dur- 
ing 1939.  This  baby  science  will  be  only 
one  attraction  of  a  vast  RCA  exhibit 
thereat  which,  entitled  "The  World  of 
Tomorrow"  will  show  all  radio  and 
sound-picture  developments,  including 
studio  production  and  theatre  reproduc- 
tion. 

Deletion  of  Feature  Shots 
Violates   Release   Contract 

Not  infrequently  projectionists  are  in- 
structed by  theatre  management  to  elim- 
inate a  scene  or  scenes  from  releases, 
particularly  when  the  exhibitor  spots  in 
a  feature  that  which  he  considers  adver- 
tising matter.  The  action  of  a  Mass.  ex- 
hibitor in  eliminating  such  shots  brought 
the  following  letter  from  the  distributor's 
legal  department: 

"Authentic  backgrounds  of  well-known 
districts  in  cities,  used  as  backgrounds  for 
fealure  motion  pictures,  will  always  reveal 
the  actual  advertising  signs  of  various  com- 
mercial concerns.  We  note  your  instruction 
to  projectionists  to  eliminate  the  advertising 
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sign,  to  which  you  object,  by  a  slight  mis- 
frame  of  the  title. 

"We  call  to  your  attention  Article  Eight- 
eenth of  our  standard  form  of  license  agree- 
ment, which  provides  that  the  Exhibitor  shall 
exhibit  each  print  in  its  entirety  and  further 
provides  that  the  Exhibitor  shall  not  cut  or 
alter  any  print  except  for  the  purpose  of 
making  repairs  or  to  abide  by  the  decision  of 
a  censor  authority.  We  therefore  further 
notify  you  that  any  such  suggested  misfram- 
ing  is  in  violation  of  the  contract." 

SCREEN   BRIGHTNESS    BIG 
PROJECTION  PROBLEM 

(Continued  from  page  23) 

specifications  as  standard,  or  the  sub- 
mission of  them  to  the  manufacturers 
of  projection  equipment,  should  help 
considerably  in  reducing  the  difficulties 
outlined. 

Motor  Starting  —  Experience  shows 
that  a  starting  time  of  two  to  three 
seconds  seems  to  be  quite  satisfactory. 
The  acceleration  of  the  equipment  from 
zero  to  full  speed  should  be  approxi- 
mately steady,  and  under  no  circum- 
stances should  have  a  break  in  the 
speed-time  characteristic.  This  latter 
point  is  mentioned  because  the  use  of 
a  resistor  in  the  starting  winding  for 
slow  starting,  and  short-circuiting  of 
this  resistor  as  the  motor  comes  up  to 
speed,  is  likely  to  cause  a  jerk  in  the 
equipment  at  the  time  the  resistor  is 
shorted. 

Recommended     Take-Up     Design 

Take-Ups — The  design  of  take-ups 
should  be  of  such  that  the  pull  of  the 
film  is  steady  at  all  times,  irrespective 
of  the  amount  of  film  upon  the  take-up 
reel.  It  is  preferable  to  use  double  pad 
rollers  on  the  hold-back  sprocket  to 
insure  that  the  film  stays  upon  the 
sprocket  at  all  time. 

Projectionists  using  the  equipment 
can  reduce  film  damage  by  making 
certain  that  the  film  is  not  slack  be- 
tween the  take-up  reel  and  the  hold- 
back sprocket  before  starting  the  pro- 
jector. 

The  accepted  practice  and  require- 
ments with  regard  to  the  transmission 
of  sound  through  motion  picture  screens 
have  not  undergone  any  appreciable 
changes  since  they  were  established 
during  1930  and  1931.  The  only  major 
difference  refers  to  the  losses  allowed 
at  the  higher  frequencies. 

Sound    Screen    Transmission 

The  screens  in  common  use  at  present 
are  those  in  which  the  sound  waves  are 
transmitted  through  the  air  spaces  in 
the  screen  material.  These  air  spaces 
may  be  either  the  pores  of  the  material 
or  perforations  punched  into  the  material. 
Because  of  optical  characteristics  of 
the  screen  material,  the  perforations 
or  air  spaces  should  be  as  small  as 
possible  and  the  number  of  perforations 
a  minimum. 

As  a  result  of  tests,  it  was  decided 
to  limit  the  aggregate  open  area  for  the 
screen  to  7.5-10.0  per  cent  of  the 
total  screen  area.  The  ratio  of  the 
thickness  of  the  screen  material  to  the 
area    of    a    single    opening    should    be 


YOU  CAN  NOT  HIDE/^^fe^2^e  G^UOJUZu^ 

Every  patron  who  enters  your  theater  is  subconsciously 
aware  of  your  projection  quality.  Good  or  bad,  it  leaves 
an  impression  which  influences,  in  the  minds  of  the  public, 
the  popularity  of  your  house. 

Use  a  Super  Cinephor  Lens  and  get  the  definition,  con- 
trast and  brilliance  that  earns  good  will.  This  anastig- 
matic  lens  is  a  necessity  if  you  show  color  pictures  and  it 
will  improve  the  image  quality  of  any  film. 

For  complete  details  write  for  Catalog  No.  E-ll  to  Bausch 
&  Lomb  Optical  Co.,  616  St.  Paul  Street,  Rochester,  New 
York. 


BAUSCH    &    LOMB 
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j  .  All  New 

Announcing . . .  a£*S*k. 

For  all  projectors  and  sound  equipments 

All  take-ups  wind  film  on  2,  4  or  5  inch  hub  reels. 

The  Clayton   Rewinder 

For  perfect  rewinding  on  2000-foot  reels. 

CLAYTON    PRODUCTS    CO. 

31-45  Tibberr  Avenue  New  York,  N.  Y. 
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very  small,  because  the  air  in  the  in- 
dividual air  passages  presents  a  mass 
reaction  to  the  flow  of  sound  energy. 
The  frequency  response  of  a  screen 
enters  into  the  determination  of  its 
suitability  from  an  acoustical  stand- 
point. No  serious  trouble  is  experi- 
enced with  regard  to  the  low-frequency 
response,  but  a  drop  occurs  at  the 
higher  frequencies.  Losses  at  various 
frequencies  were  limited  as   follows: 

4.5  decibels  at  10,000  cps. 
2.5  decibels  at  6000  cps. 
0.5  decibels  at      1000  cps. 

Each  of  these  figures  represents  an 
average  value  taken  from  measure- 
ments having  no  variations  due  to  test- 
ing procedure  that  exceed  plus  or 
minus   2   db. 

On  the  whole,  it  is  quite  difficult  to 
set  definite  limits  for  screen  transmis- 
sion to  cover  all  possibilities,  but  if 
the  tolerances  given  above  are  adhered 
to,  efficient  results  will  be  obtained. 

Theatre  Survey 

In  order  to  obtain  information  that 
would  assist  in  the  study  of  screen 
brightness  and  varous  other  matters, 
such  as  projection  angles,  seating 
areas,  general  lighting,  in  addition  to 
a  number  of  projection  and  screen 
characteristics,  a  chart  was  drawn  up 
containing  skeleton  diagrams  of  the 
vertical  and  horizontal  plans  of  a  thea- 
tre. Several  thousands  of  these  charts 
were  distributed  among  a  number  of 
large  companies  of  the  industry  whose 
engineers  are  assisting  in  obtaining  the 
dimensions  requested  on  the  chart. 
The  chart  was  published  herein.  Accom- 
panying the  charts  distributed  were 
letters   describing   its    purpose. 

The  theatres  covered  in  the  survey 
include  all  classes,  both  as  to  size 
and  general  construction,  and  there 
will  be  sufficient  representation  to  per- 
mit a  very  reliable  analysis  of  condi- 
tions. As  it  will  require  considerable 
time  to  make  a  thorough  analysis  of 
charts  that  are  returned,  it  may  not 
be  before  October  that  the  Committee 
will  be  able  to  render  a  report  on 
its   findings. 

With  the  information  thus  obtained, 
the  Committee  hopes  eventually  to  be 
able  to  construct  plans  for  various 
types  of  theatres,  just  as  they  have 
been  able  to  construct  plans  for  pro- 
jection rooms.  These  plans  are  to  in- 
clude schedules  of  screen  sizes,  screen 
brightness,  and  other  matters  of  impor- 
tance to  architects  and  others  engaged 
in  building  new  or  altering  existing 
theatres. 

Mutilation  of  Film 

In  view  of  the  fact  that  devices  have 
been  placed  upon  the  market  by  means 
of  which  projectionists  may  place  upon 
films  cue  marks  for  change-overs,  the 
following  resolution  was  adopted  by 
the  Committee: 

"The  Committee  does  not  approve  any 
structural  modification,  injury,  or  mutila- 
tion of  the  S.R.P.  by  the  projectionist, 
and  views  with  disfavor  the  sale  of  devices 
capable  of  causing  physical  damage  to  the 
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film  for  cue  marks  or  the  like.  The  Com- 
mittee regards  cue-marking  as  a  function 
exclusively  of  the  laboratory." 

Picture  Apertures 
Since  the  adoption  of  the  standard 
camera  and  projector  apertures  several 
years  ago,  these  standards  have  not 
fulfilled  the  requirements  for  which 
they    were    created,    due    to    failure    to 

BETTER  SOUND 
TRANSMISSION 

.  .  .  Reason  No.  5  Why 
Modern  Theatres  Choose 


SCREENS 


Sounds,  transmitted  through  Da-Lite  Screens, 
reach  the  audience  clear  and  full-toned.  This  is 
because  the  amount  of  open  area  is  scientifically 
pre- determined  and  the  number,  size  and  spac- 
ing- of  perforations  are  rigidly  controlled  in 
manufacture.  The  percentage  of  open  area  is 
fixed  by  sound  requirements  and  is  kept  to  a 
minimum  in  order  to  reduce  light  loss  or  un- 
warranted decrease  in  the  screen's  reflective  prop- 
erties.     See    at    your    dealers    or    write — 

DA-LITE  SCREEN  CO.,  Inc. 

2713  N.  Crawford  Ave.,  Chicago,  Illinois 


Da-Lite 
Screens 


QUALITY  SCREENS   FOR   MORE 
THAN    A    QUARTER    CENTURY 


consider  the  masking  at  the  theatre 
screen. 

To  overcome  objectionable  blocking 
out  by  the  screen  masking  of  import- 
ant parts  of  the  photographed  action, 
it  is  recommended  that  action  being 
photographed  be  limited  to  an  area 
0.005  of  an  inch  smaller  on  all  sides 
than  the  dimensions  of  the  standard 
projector    aperture. 

The  following  will  outline  in  general 
the  differences  between  the  camera  and 
the  projector  apertures: 

Camera  0.868  0.002  inch  wide 
0.631  0.002  inch  high 
0.744     0.002  inch     center-line 

from     guided     edge 

Projector  0.825    0.002  inch  wide 
0.600     0.002  inch  high 
0.738     0.002  inch     center-line 
from    guided    edge 
Experience  has  shown  that,  on  a  9  by 
12    foot    screen    at    an    angle    of    pro- 
jection   of    approximately     15     degrees, 
a    1-inch    masking    around    the    screen 
into   the    projected    picture    has    proved 
sufficient    to    assure    proper    projection. 
This    1-inch    masking    represents    a    de- 
crease  of   0.005   inch   approximately   on 
each  side  of  the  projector  aperture,  or 
an   aperture   0.815   inch  wide   by   0.590 
high,      0.738±0.002      inch     from     cen- 
ter-line  to    guided   edge. 

The  Committee  recommends,  in  view 
of  the  facts  given  above  and  in  order 
to  avoid  loss  of  portions  of  the  picture, 
that  cameramen  and  studio  laboratories 
provide  their  camera-focusing  devices 
and  view-finders  with  a  working 
ground-glass  having  a  rectangle  of 
the  conventional  thin  black  line  cor- 
responding to  the  dimensions  0.815  by 
0.590  inch,  as  an  aid  to  the  cameraman 
in  composing  his  picture. 

The  Committee  also  recommends  that 


In  recommending  any  improvement  in  your  projection, 
remember  that  uniform,  current  control  is  the  foundation 
of  good  results  on  the  screen. 

The  Hertner  Transverter  always  maintains  constant,  direct 
current. 

Sold   through   The   National   Theatre  Supply   Co. 

Manufactured  by 

THE  HERTNER  ELECTRIC  COMPANY 

12692  Elmwood  Avenue  Cleveland,  Ohio,  U.  S.  A. 


a  minimum  masking  or  overlapping  of 
the  projected  film  image  upon  the 
screen  be  established.  For  example, 
on  a  9  by  12  foot  screen  the  masking 
should  not  overlap  the  projected  pic- 
ture more  than  one  inch  on  each  side; 
for  smaller  or  larger  screens  this  mask- 
ing or  overlapping  on  each  side  should 
be  of  the  same  approximate  ratio. 

WORLD  TELEVISION  SUMMARY 

(Continued   on'  page   21) 

if  larger  governmental  subsidies  can  be 
secured,  better  shows  will  become  avail- 
able, and  eventually  widespread  public 
interest  and  participation  can  be  enlisted. 
Perhaps  so. 

In  the  case  of  British  television  it  is 
too  early  to  draw  conclusions.  At  the 
moment  one  can  only  say  that  such  an 
efflorescence  is  a  hope  rather  than  an 
early  probability.  By  the  end  of  the  year 
there  should  be  signs  of  a  healthy  im- 
petus from  within,  or  the  enterprise  will 
begin  to  have  the  appearance  of  that 
languishing  type  which  needs  intermin- 
able injections  of  outside  aid. 

American   Television  Developments 

In  the  United  States  the  active  tele- 
vision interests  have  accepted  the  R.M.A. 
Standard  of  441  lines,  a  frame  frequency 
of  30  pictures  a  second,  a  field  frequency 
of  60  pictures  a  second,  interlaced,  and 
an  aspect  ratio  of  4:3,  the  same  as  in 
motion  pictures.  These  are  the  present 
characteristics  of  the  test  transmissions 
by  the  National  Broadcasting  Co.  from 
the  Empire  State  Tower  in  New  York, 
which  are  the  nearest  American  equival- 
ent to  the  British  operations  reviewed. 
(The  former,  however,  is  not  a  public 
service;  the  receivers,  of  which  there  are 
over  one  hundred,  being  in  the  hands  of 
RCA  executives  and  engineers  who  re- 
port confidentially  on  the  results.)  The 
shows  originate  in  a  special  studio  in  the 
RCA  Building  and  are  relayed  to  the 
transmitter  over  a  coaxial  cable  and  a 
radio  link  between  the  two  buildings, 
whose  airline  separation  is  under  one 
mile.  The  power  of  the  transmitter,  7.5 
kilowatts,  is  sufficient  to  lay  down  a  satis- 
factory signal  on  the  optical  horizon, 
which  is  some  43  miles  from  the  top  of 
the  1250-foot  tower. 

The  size  of  the  received  pictures  is 
about  the  same  as  in  the  British  case: 
7%  by  10  inches.  Such  a  picture  is 
afforded  by  a  12V2-inch  cathode  ray  tube, 
a  size  readily  manufactured  in  the  pres- 
ent state  of  the  art. 

This  experimental  service  has  been  in 
operation  for  about  eleven  months  with 
an  interval  to  permit  changing  the  trans- 
mitter from  the  earlier  343-line  standard 
to  441  lines,  and  some  briefer  interrup- 
tions. A  mass  of  data  on  the  technique 
of  televising,  electrical  interference  con- 
ditions, signal  distribution,  etc.,  has  been 
and  is  being  collected.  Papers  describing 
the  technical  aspects  of  the  research  are 
presented       periodically       before       the 
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S.M.P.E.,  the  I.R.E.  and  other  recognized 
bodies. 

In  connection  with  one  of  the  most  re- 
cent of  these  papers  there  was  a  demon- 
stration on  a  scale  as  large  as  10  by  8 
feet,  using  optical  projection  from  a 
kinescope  equipped  with  a  suitable  lens 
system,  with,  it  is  said,  impressive  re- 
sults. (Similar  experiments  have  been 
carried  on  in  Germany,  but  there  it  was 
reported  that  the  optical  quality  of  the 
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FS  Condensers  are  ground  and 
highly  polished  to  precision  accur- 
acy in  curvature  and  focus.  They 
will  not  discolor. 

Available  in  extra-heat-resisting 
Pyrex  type  glass  and  also  in  regu- 
lar glass. 

FS  Reflectors  are  accurately 
made  for  correct  focus,  individu- 
ally tested  before  shipment,  and 
protected  by  a  heat-resisting  re- 
fractory backing  that  is  non-peel- 
ing. All  FS  quality  optical  goods 
are,  of  course,  guaranteed  to  give 
satisfactory  performance. 

Reconditioning   Service 

See  your  dealer  about  the  FS 
service  on  resilvering  and  repolish- 
ing  reflectors  and  condensers. 
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larger      pictures      was      unsatisfactory. 

Occasional  television  programs  are 
transmitted  from  a  Philco  station  in  Phil- 
adelphia, and  others.  Columbia  Broad- 
casting System  has  announced  its  inten- 
tion of  installing  a  television  transmitter 
on  the  Chrysler  Tower  in  New  York. 

In  Germany  there  is  considerable  tele- 
vision activity.  Scenes  from  the  Olym- 
pic Games  were  televised,  but  apparently 
the  results  were  unimpressive.  In  France 
the  forthcoming  installation  of  a  30-kilo- 
watt  transmitter  on  the  Eiffel  Tower  is 
announced.  There  are  also  reports  of 
Russian  purchases  of  television  equip- 
ment in  the  U.  S. 

General  Considerations 

Both  here  and  abroad,  systematic  en- 
gineering progress  is  being  made  in  the 
development  of  high-definition  television. 
The  situation  has  reached  a  point  where 
it  warrants  careful  study  and  observation. 
Just  as  the  physical  equipment  required 
cannot  be  brought  into  existence  quickly, 
it  is  impossible  to  acquire  overnight  a 
background  in  a  field  as  complex  as  tel- 
evision, and  study  well  in  advance  is  a 
prerequisite  of  wise  and  economical  plan- 
ning. The  time  is  not  far  off  when  those 
engaged  in  motion  picture  production, 
and  others  whose  interests  are  likely  to 
be  affected  by  the  evolution  of  this  mew 
field,  ivill  do  well  to  acquire  as  much 
familiarity  as  possible  with  its  character- 
istics and  methods. 

We  recur  to  the  question  of  picture 
size.  As  soon  as  larger  pictures  are 
available  with  the  requisite  photographic 
quality,  television  may  be  expected  to 
gain  marked  impetus,  and  commercial 
application  in  the  larger  urban  centers 
will  not  be  long  delayed.  The  lesson  to 
be  derived  from  the  British  experience 
to  date  may  be  that  when  those  in  a 
position  to  gauge  entertainment  value 
advise  that  a  given  picture  size  is  inade- 


quate for  successful  commercial  applica- 
tion, no  purpose  is  served  by  trying  it 
out  on  the  public.     The  likelihood  of  a 
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favorable  verdict  does  not  increase  with 
the  size  of  the  jury. 

For  the  United  States,  it  is  to  be  hoped 
that  no  attempt  will  be  made  to  commer- 
cialize home  television  until  a  picture 
equivalent  in  definition!  to  the  best  home- 


movie  projection,  and  not  smaller  than 
24  by  18  inches,  can  be  furnished  with 
routine  reliability.  The  most  important 
interests  in  the  domestic  field  appear  to 
be  committed  to  some  such  prudent 
policy. 


BRENKERT  R-6 

COPPER-OXIDE 
RECTIFIER 

FOR  SUPPLYING  DIRECT  CURRENT  TO 
LOW -VOLTAGE  PROJECTION  LAMPS 


Brenkert  engineers,  in  conjunction  with  the  copper-oxide  engineering  de- 
partment of  Westinghouse  Co.,  combined  their  knowledge  and  experience 
to  make  the  Brenkert  R-6  rectifier  the  best  engineered  and  best  con- 
structed current  supply  device  ever  built  for  arc  lamp  projection  service. 
In  the  Brenkert  R-6  are  found  many  exclusive  advantages  such  as:  Unit 
assembly — for  accessibility;  heavy  rugged  construction — for  long  life; 
low  operating  temperature — for  efficient  performance;  16  secondary  ad- 
justments— for  proper  arc  voltage  control. 

Rendering  perfect  projection,  and  with  high  efficiency  and  thorough 
dependability,  the  Brenkert  R-6  is  giving  complete  satisfaction  at  low 
operating  cost  in  hundreds  of  theatres  throughout  the  nation. 

Sold  and  serviced  by  Brenkert  distributors  across  the  continent. 
RECTIFIER  DIVISION 
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New  York  and  Los  Angeles  together 
constitute  the  principal  reservoirs  of 
movie,  radio,  and  television  talent  in  this 
country.  It  may  be  expected,  therefore, 
that  when  the  problems  of  providing  tel- 
evision service  for  the  New  York  area 
are  well  on  the  way  to  solution,  say  in 
1938  or  early  1939,  the  next  major  urban 
area  selected  for  television  coverage  will 
be  that  of  Los  Angeles.  The  topograph- 
ical and  physical  conditions  in  the  two 
regions  are  quite  different,  and,  it  would 
appear,  are  on  the  whole  more  favorable 
in  the  West. 

In  New  York  the  land  elevations  are 
relatively  low,  no  point  in  any  of  the  five 
boroughs,  excepting  Staten  Island,  being 
as  high  as  300  feet  above  sea  level.  To 
secure  short-wave  coverage,  therefore,  it 
is  necessary  to  radiate  from  high  build- 
ings, of  which  there  is  no  scarcity.  How- 
ever, the  mass  of  steel  structures  on  Man- 
hattan of  necessity  casts  radio  shadows 
which  complicate  the  problem  of  tele- 
vision distribution. 

Situation  in  Los  Angeles 

Los  Angeles,  in  contrast,  is  a  city  of 
low  structures,  but  natural  elevations 
provide  numerous  sites  from  which  tele- 
vision service  could  be  effectively  pro- 
vided. Cahuenga  Peak,  for  example, 
with  an  altitude  of  1825  feet,  affords  an 
eminence  about  half  again  as  high  as 
the  Empire  State  Tower,  commanding 
the  San  Fernando  Valley  to  the  north,  the 
greater  part  of  Los  Angeles  to  the  south 
and  east,  and  the  beach  cities  to  the 
west.  Topographically,  as  well  as  from 
the  aspect  of  talent  availability  and  en- 
tertainment facilities,  Los  Angeles  is  a 
peculiarly  favorable  site  for  a  television 
center. 

In  view  of  the  progress  being  made 
in  television,  this  Committee  feels  it  ad- 
visable to  report  its  findings  semi-annu- 
ally hereafter,  and  is  scheduling  its  work 
accordingly.  The  next  report  will  thus 
be  issued  in  January,  1938. 
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ICING SOUND  EQUIPMENT  on  July  20th.  Due  to  increased 
publishing  costs  the  price  of  this  book  on  and  after  July  20th, 
1937,  will  be  $5.00  per  copy. 

We  have  on  hand  a  very  limited  number  of  the  first  printing  of 
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per  copy,  as  long  as  supply  lasts,  and  until  July  20th. 
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Sooner  or  later  every  I.  A.  Projectionist  is  going  to  be  held 
responsible  for  the  servicing  of  his  own  sound  and  projection 
equipment.  This  book  has  helped  thousands  of  I.  A.  men  in 
this  work.  It  will  help  you,  too.  Otherwise  return  the  book  and 
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book  promptly  on  receipt,  in  good  condition  and  prepaid. 
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difference  ! 

The  GENUINE  Simplex  Star 
Wheel  and  Shaft  will  give  you  5 
to  6  times  more  safe  service.  It 
assures  this  much  longer  service 
because,  unlike  the  imitation,  it 
is  hardened  .  .  .  not  merely  case- 
hardened,  but  hardened  clear 
through. 

It  assures  better  projection  be- 
cause of  its  matchless  accuracy. . . 
accuracy  that  is  held  within 
1/10,000  of  an  inch  at  21  differ- 
ent points ! 


Don't  gamble  in  replacing  star 
wheels.  Just  think...  15 7,680,000 
times  a  year  the  cam  pin  of  the 
Simplex  Intermittent  Movement 
slides  in  and  out  of  the  star  wheel 
slot.  Star  wheels  must  withstand 
great  wear  ...  or  projection  will 
suffer. 

When  repairs  are  made  . . .  insist 
on  GENUINE  Simplex  Parts  exclu- 
sively. They  cost  so  little  that  you 
can't  afford  to  take  a  chance  on 
substitutes. 
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For  your  protection  ask  your 
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Photoelectric  Cells. 

Visitron  Photoelectric  Cells  are 
guaranteed  to  deliver  maximum 
service  value.  They  are  products 
of  G-M  Laboratories,  Inc.,  the  or- 
ganization that  promoted  the 
photoelectric  cell  for  motion  pic- 
ture and  industrial  use. 
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you  get  full  value,  guaranteed 
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Step  by  step,  during  manufacture,  G-E  Copper  Oxide 
Rectifiers  for  Motion  Picture  Service  are  tested  and  in- 
spected. The  raw  copper,  the  individual  discs,  the  trans- 
formers, the  fan  assembly,  and  the  completed  Rectifier  are 
tested  over  and  over  again  .  .  .  5,161  times  to  be  exact. 

Such  precision  manufacture  under  practically  laboratory- 
controlled  conditions  insures  a  superior  product.  Every 
part  of  the  G-E  Copper  Oxide  Rectifier  is  manufactured  by 
General  Electric.  Each  part  is  designed  and  engineered  for 
use  with  every  other  part.  All  the  resources  of  the  General 
Electric  Company  stand  behind  the  G-E  Copper  Oxide  Recti- 
fier for  Motion  Picture  Projection. 

Hundreds  of  installations  testify  to  the  reliability  of 
G-E  Copper  Oxide  Rectifiers.  Several  new  and  exclusive 
features  have  been  incorporated:  1.  Two-piece  construction 
that  makes  for  easy  installation.  Top  section  contains  trans- 
former and  control  panel;  base  contains  copper  oxide  ele- 
ments, relays  and  blower.  2.  New  method  of  mounting  copper 
oxide  units  eliminates  multiplicity  of  wires  and  soldered 
joints.  3.  Blower  system  (patented)  provides  forced  ven- 
tilation of  copper  oxide  units. 

This  new  G-E  Copper  Oxide  Rectifier  makes  a  compact 
installation.  It  is  reliable  and  economical.  The  money  it 
saves  quickly  pays  for  installation  .  .  .  and  starts  earning 
extra  profits.    Mail  coupon  for  full  information. 

APPLIANCE    AND    MERCHANDISE    DEPARTMENT,    GENERAL 
ELECTRIC     COMPANY,     BRIDGEPORT,     CONNECTICUT 


Section    A-75,    Appliance    and    Merchandise    Department, 
General    Electric    Company,    Bridgeport,    Connecticut. 
Please    send    full    information    on    the    new    G-E    Copper 
Oxide  Rectifier  for  Motion  Picture  Service. 
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They  Return  Their  Cost 

It  has  been  proven  time  and  time  again  that  no  theatre  was  so  large  that  its 
projection  could  not  be  infinitely  improved  and  operation  costs  reduced  by 
the  installation  of  Peerless  Magnarcs.  Just  as  true  is  the  fact  that  no  theatre 
is  so  small  that  it  can  afford  to  be  without  them.  The  wide  current  range  of 
the  Peerless  Magnarc  (35  to  65  amps.)  makes  it  indispensable  to  theatres  of 
all  sizes. 

When  operating  cost  is  based  on  the  volume  of  light  obtained,  nothing  can 
approach  the  great  economy  of  the  Peerless  Magnarc. 

Up  to  300%  gain  in  screen  illumination  can  be  had  at  the  same  current  cost 
of  any  low-amperage  reflector  arc  lamp. 

It's  the  light  that  puts  life  in  your  picture.  You  have  it  in  abundance  when 
you  own  a  Peerless. 
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MONTHLY  CHAT 


PROJECTIONISTS  in  the  province  of 
British  Columbia,  Canada,  are  now 
waging  a  bitter  battle  with  exhibitors  for 
the  preservation  of  the  two-men  shift 
standard,  long  maintained  on  the  statute 
books.  In  the  absence  of  a  central  bur- 
eau to  which  a  craft  unit  could  turn  for 
expert  aid  in  such  a  situation,  where  did 
the  B.  C.  boys  get  their  dope? 

The  answer  to  which  query  is  a  short 
editorial:  Just  here,  and  there  and  most 
anywhere — that  is,  if  the  parties  appealed 
to  were  sufficiently  interested  or  not  too 
busy  to  help.  Nice  goin'  indeed,  for 
one  of  the  prize  units  of  the  organized 
Labor  movement. 

THAT  explosion  in  the  sound  equip- 
ment merchandising  field  that  we 
mentioned  two  months  ago  is  about  to  be 
touched  off.  The  new  facade  about  to 
be  grafted  on  the  face  of  the  supply  field 
will  constitute  an  intriguing  architectural 
accomplishment. 

THE  S.M.P.E.  now  reports  a  total 
membership  of  1300,  including  a 
couple  hundred  projectionists  at  a  min- 
imum of  $6  a  throw.  This  is  all  to  the 
good;  but  we  recall  the  difficulty  ex- 
perienced by  the  Projection  Advisory 
Council,  the  "operator's"  own  mob,  in 
getting  $1  annually.     It's  a  funny  world. 

INSTRUMENTS  of  every  description 
for  tests  of  every  description  are  now 
flooding  the  projection  field.  This  calls 
for  extreme  care  in  purchasing.  I.  P. 
will  gladly  give  the  low-down  on  the 
worth  of  any  contemplated  purchase. 

WE  EXPECT  soon  an  announcement 
of  larger  Suprex-type  carbons.  The 
reaction  of  those  unfortunates  who  will  be 
caught  with  thin-metaled  and  undersized 
lamphouses  ("but  cheap")  and  power 
sources  already  skirting  the  danger-line 
will  not  be  funny.  But  all  the  aspirin- 
reaching  will  not  reform  the  boys — not  in 
"our  great  industry!" 

MR.  SAMUEL  GOLDWYN  will  make 
no  more  pictures  in  black-and- 
white,  says  he.  Mr.  Samuel  Goldwyn 
may  make  so  many  pictures  in  color 
that  he  soon  will  be  making  no  pictures 
at  all. 

RECEIPT  recently  of  an  "invitation" 
to  study  television  by  correspond- 
ence upset  us  no  end.  We  were  playing 
with  the  idea  of  putting  out  such  a 
course  ourselves,  and  now  along  come 
divers  interlopers  to  cut  in  on  a  poten- 
tially lucrative  racket. 

STILL  available  is  a  limited  quantity 
of  characteristic  charts  of  all  W.  E. 
and  RCA  sound  picture  tubes.  First 
come,  first  served;  and  then  no  more. 
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EASY   maintenance: 

Because  Brenkert  Lamps  are  designed  for  projectionists,  every  prob- 
lem of  the  operator  has  been  met  and  mastered  in  these  marvelous  mod- 
ern projection  lamps. 

Simple  to  operate— easy  to  take  apart.  "Accessible  Unit  Assembly" 
means  that  any  part  can  be  lifted  out  in  an  instant,  for  cleaning  or  service. 
No  need  to  "tear  down  the  machine"  to  change  a  screw,  jaw,  or  any  part. 

High  light  efficiency,  of  course — that's  expected  of  Brenkert.  Even 
clear  field,  of  course — that's  taken  for  granted  with  Brenkert.  But  practi- 
cal, day-to-day  easy,  dependable  operation  is  the  real  key  to  an  efficient 
projection  lamp. 

"Ask  those  who  use  them!" 


Brenkert  installa- 
tions are  increas- 
ing more  rapidly 
than  those  of  any 
other  make  of 
lamp. 


Sold  and  serviced 
by  Brenkert  distrib- 
utors across  the 
continent  and  in 
most  foreign  coun- 
tries. 
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AN  EASY  METHOD  FOR  MAKING  EFFECT 
SLIDES  AND  APERTURES 


By  A.  C.  SCHROEDER 

MEMBER,   PROJECTIONIST   UNION   150,   LOS   ANGELES,    CALIFORNIA 


IT  IS  sometimes  necessary  to  make 
new  apertures,  or  to  have  them  made. 
The  usual  procedure  is  to  file  a  little 
and  then  shoot  the  light  through  it  to 
see  how  it  fits  the  sheet;  then  file  some 
more  and  try  again.  When  one  is  fin- 
ished, the  whole  thing  is  repeated  for  a 
second  and,  sometimes,  a  third.  The 
same  aperture  does  not  always  fit  both 
machines,  due  to  different  angles  of  pro- 
jection. Where  the  angle  is  sharp,  or 
when  the  throw  is  short  and  the  picture 
is  large,  we  encounter  this  trouble,  es- 
pecially if  the  machines  are  some  dis- 
tance apart. 

If  a  pattern  were  available  it  would 
save  much  trouble.  Such  a  pattern  can 
be  made  by  placing  a  piece  of  photo- 
graphic paper  in  the  exact  position  that 
the  aperture  normally  occupies,  with  the 
shiny  side  toward  the  screen,  then  throw- 
ing the  light  from  the  other  machine  on 
the  screen  and  making  a  photographic 
copy  of  the  screen  on  the  paper.  We 
assume  that  there  is  black  screen  mask- 
ing and  that  the  light  from  the  opposite 
machine  overlaps  onto  the  masking  some- 
what, thus  ensuring  that  the  entire  screen 
is  well  illuminated. 


The  light  hitting  the  masking  will  not 
photograph,  or  so  slightly  that  it  will 
not  matter.  This  will  give  a  black  four- 
sided  object  on  the  paper  and  when  de- 
veloped and  fixed  it  becomes  a  good 
pattern  by  which  the  aperture  can  be 
accurately  filed  with  a  minimum  of 
trouble.  Some  projectionists  expose  the 
paper  (one  for  each  machine,  if  re- 
quired) and  have  it  developed  and  fixed 
either  by  a  photographer  or  by  some  pro- 
jectionist who  "hobbies"  this  sort  of 
thing.  The  pattern  then  goes  to  a  sup- 
ply house  where  a  machinist  files  the 
aperture  to  fit.     What  could  be  easier? 

Requisites  For  Good  Results 

Of  course,  there  are  a  few  requisites 
for  getting  the  desired  results.  You 
have  doubtless  noticed  that  the  picture 
gets  larger  or  smaller  as  the  lens  is 
moved  during  the  focusing.  When  the 
image  of  the  screen  is  thrown  on  the 
photographic  paper,  it  (the  image)  will 
also  get  larger  or  smaller  if  the  lens  is 
moved.  It  is  necessary  to  have  the  lens 
in  the  correct  position  before  starting. 

It  won't  do  to  focus  the  image  on  the 
sensitive  paper,  because  all  the  time  the 

[7] 


focusing  is  going  on  the  image  is  also 
being  recorded  on  the  paper,  resulting  in 
a  fuzzy  edge,  or  one  that  is  indistinct, 
due  to  the  varying  size  of  the  image.  This 
is  the  wrong  track  anyway,  because  the 
aperture  is  not  at  the  plane  of  focus 
when  the  picture  is  projected  normally; 
it  is  at  a  slight  distance  behind  the  focal 
plane. 

To  those  who  have  used  only  compar- 
atively long-focal  length  lenses  this  may 
seem  like  stretching  the  point  a  bit  too 
much ;  but  others  using  short- focus  lenses 
understand  me  perfectly.  I  use  three- 
inch  lenses.  If,  for  any  reason,  the  lens 
is  disturbed,  we  dare  not  just  throw  the 
light  on  the  screen  and  focus  the  outline 
of  the  aperture.  We  must  thread  up  a 
film  and  actually  project  it  in  order  to 
focus,  otherwise  it  would  be  out  con- 
siderably when  the  show  started. 

Not  any  sort  of  sensitive  paper  will  do. 
It  should  have  a  smooth  surface,  as 
rough  surfaces  are  too  uneven  to  give 
a  good  pattern.  A  glossy  paper  of  a 
medium  grade  is  just  the  thing.  Contact 
paper  is  somewhat  too  slow,  requiring 
too  long  an  exposure,  although  it  was 
tried    with    good   results   when    exposed 
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for  five  minutes.  On  the  other  hand,  the 
enlarging  paper  is  more  sensitive,  and 
requires  a  "safer"  light  than  do  the  con- 
tact  papers.     I  used  an   old  orange-col- 


Figure    1 

ored  lamp  for  a  safe  light,  but  apparent- 
ly it  was  not  quite  safe,  as  the  paper 
fogged  slightly. 

To  be  sure  of  your  safe  light,  when 
you  get  your  enlarging  paper  also  ask 
for  some  of  the  red  paper  that  negatives 
are  wrapped  in  (no  charge  for  the  red 
paper). 

Shielding  From  Extraneous  Light 

The  red  paper  is  placed  over  the  end 
of  a  flashlight  and  held  in  place  by  a 
rubber  band.  The  paper  must  be  so 
wrapped  around  the  flashlight  that  no 
white  bght  escapes.  If  no  other  light 
reaches  the  sensitive  paper,  everything 
will  be  alright.  Slight  fogging  or  other 
defects  do  not  matter  anyway  (see  Fig. 
1 ) .  The  black  mass  in  the  center  is  the 
shape  and  size  of  the  desired  aperture. 
The  other  darkened  areas  are  due  to 
reflections  from  the  shiny  metal  parts  in 
the  mechanism  and  to  extraneous  light 
from  other  sources.  Some  of  this  could 
have  been  avoided  by  giving  a  shorter 
exposure.  This  was  unnecessary,  how- 
ever, as  the  large  black  mass  is  well  de- 
fined and  serves  the  purpose  perfectly. 

After  obtaining  the  paper  do  not  open 
the  package  in  ordinary  light;  use  the 
flashlight  with  the  red  paper  on  the  end. 
Cut  the  photographic  paper  to  the  same 
size  as  the  aperture,  that  is,  the  outside 
of  the  aperture,  so  that  the  paper  can  be 
placed  properly  in  the  head.  Exposure 
time  is  not  critical.  The  pattern  in  Fig. 
1  was  exposed  for  one  minute  (using 
enlarging  paper).  The  screen  was  about 
26  feet  in  width  and  the  light  was  from 
a    Suprex-type   lamp    pulling    70    amps. 

From  this  you  can  determine  what  ex- 
posure is  required  for  your  case.  If 
your  screen  is  smaller,  the  exposure  may 
be  shortened;  if  the  screen  is  none  too 
good  in  reflective  power,  double  the  ex- 
posure (for  the  same  size).  If  you  draw 
less  current,  again  increase  the  exposure. 
The  high-intensity  arc  without  mirror 
will  probably  give  about  the  same  light 
a\  hen  the  current  is  double  that  of  the 
mirror-type.  One  half  to  one  minute 
exposure  will  undoubtedly  give  a  satis- 
factory picture  in  95%  of  the  cases. 

If  you  still  have  the  front  shutter,  see 


that  it  is  not  in  front  of  the  lens  when 
trying  to  photograph  the  screen.  Oh, 
yes:  the  other  machine  with  which  the 
screen  was  illuminated  was  running  at 
the  time  of  exposure  (no  film  in  it,  of 
course),  which  cuts  the  light  in  half.  We 
never  throw  the  light  on  the  mechanism 
when  it  is  standing  still;  the  revolving 
rear  shutter  cuts  the  heat  down  that 
reaches  the  front  plate  and  the  lens. 

Finishing  Process  Simple 

It  is  easy  to  finish  the  paper  yourself. 
Get  a  tube  of  MQ  developer  and  a  small 
package  of  hypo.  Directions  come  with 
each.  Use  an  orange  lamp  for  a  safe- 
light,  or  the  flashlight  with  the  red  paper. 
An  important  precaution  is  not  to  get 
hypo  into  the  developer.  Place  the  paper 
in  the  developer  and  watch  the  image 
appear,  which  it  should  do  in  about  30 
seconds.  Leave  it  in  the  solution  until 
the  black  portion  representing  the  aper- 
ture is  good  and  black,  or  until  it  stops 
getting  blacker.  If  this  takes  longer 
than  1/4  to  2  minutes,  the  paper  was 
under-exposed.  Do  not  leave  it  in  after 
the  image  is  black  enough,  because  the 
white  part  will  start  to  "fog"  or  become 
discolored. 

After  development  place  the  paper  in 
the  hypo  solution  for  about  five  minutes, 
and  then  wash  it  in  running  water  for 
ten  minutes  and  allow  it  to  dry. 
That  is  all.  The  print  will  prob- 
ably not  be  permanent  because  the  fixing 
and  washing  was  not  done  thoroughly, 
but  it  will  serve  the  purpose  for  which  it 
was  intended.  Of  course,  by  having 
someone  else  finish  the  print  it  will  save 
you  this  bother. 

By  placing  the  aperture  on  the  pattern 
you  can  see  where  filing  is  necessary. 
File  the  hole  slightly  larger  than  the  pat- 
tern to  allow  the  light  to  overlap  onto 
the  masking  around  the  picture.  This 
does  not  mean  that  the  hole  can  be  filed 
very  much  beyond  what  is  indicated  by 
the  pattern.  The  linear  enlargement  is 
about  200  times  when  it  reaches  the 
screen;  if  an  overlap  of  2  inches  is 
wanted  around  the  screen,  the  hole  can 
be  filed  only  .01  inch  larger  all  around. 
The  total  height  of  the  aperture  will  be 
twice  that  much,  or  1/50-inch  larger 
than  the  pattern.  The  hole  will  also  be 
1/50-inch  wider  than  the  pattern.  You 
need  not  abide  by  these  limits,  but  can 
allow  as  much  or  as  little  as  you  choose. 
It  is  desirable,  however,  to  allow  some 
overlap,  otherwise  there  will  be  blank 
margins  on  the  screen. 

Smooth  Edges  Minimize  Scratches 
A  fine  file  should  be  used,  otherwise 
the  edge  of  the  hole  will  be  rough. 
While  the  rough  outline  will  not  be 
visible  on  the  screen  (this  part  will  be 
on  the  masking)  smooth  edges  will  min- 
imize film  scratches.  After  the  riling 
has    been    finished    the    whole    thing    is 


smoothed  up  with  very  fine  emery  cloth 
or  with  crocus  cloth. 

This  procedure  is  not  limited  to  the 
making  of  apertures,  but  will  also  help 
in  making  effect  slides.  About  a  year 
ago  it  was  decided  to  put  a  border 
around  the  titles  of  feature  pictures.  Fig. 
2  shows  the  slide  finally  used.  The 
cock-eyed  shape  of  the  columns  and  top 
border  was  not  accidental.  The  slide 
must  look  like  this  in  our  theatre  so 
that  it  will  be  square  and  upright  on  the 
screen — due  to  the  large  picture,  the 
comparatively  short  throw,  and  the  fact 
that  the  effect  machine  is  quite  a  bit  off 
center.  Imagine  trying  to  dope  out  how 
the  slide  should  look!  With  this  meth- 
od, however,   it  was  no  trouble   at   all. 

A  4  x  5  inch  negative  plate  (the  size 
of  our  slides),  was  placed  in  the  slide 
holder  of  the  effect  machine  with  the 
emulsion  side  toward  the  screen.  A 
small  ruby  light  was  used  to  work  with, 
all  other  lights  being  off.  Then  a  couple 
of  blankets  were  draped  all  around  the 
plate  and  the  lens,  the  blankets  in  such 
a  position  as  not  to  hang  down  between 
the  two  and  cut  off  part  of  the  light.  A 
hole  was  left  in  front  of  the  lens,  so 
the  reflected  light  from  the  screen  could 
get  through  to  the  plate.  The  blanket 
also  must  cover  up  the  back  of  the  plate 
and  the  space  between  it  and  the  lens  on 
the  underneath  side.  Dark  coverings  must 
be  used:  a  light  cloth  or  blanket  would 
reflect  enough  light  to  ruin  the  plate. 
The  iris  on  the  effect  machine  is  closed. 
After  the  blankets  are  in  position  and 
the  iris  closed  there  is  no  need  of  dark- 
ness in  the  room. 

The  masking  around  the  screen  is  now 
opened  up  to  the  position  it  is  to  occupy 
when  the  effect  is  in  use.  The  screen  is 
now  some  3  or  4  feet  larger  on  the  sides 
and  the  top  than  the  picture  itself  would 
be.  The  entire  front  is  flood-lighted  and 
the  iris  opened  so  that  the  light  from  the 
entire  screen  is  recorded  on  the  plate. 
After  this  the  iris  is  closed,  the  flood- 
light killed  and  the  light  from  the  pic- 
ture machine  thrown  on  the  screen,  ivith 
the  masking  still  iw  the  open  position. 
The  iris  is  again  opened  and  a  good  long 


Figure   2 

exposure  given.  (Both  exposures  may 
be  made  at  the  same  time  if  desired). 
The  lights  are  killed,  and  the  negative 
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PROVIDE 


COMPARABLE  TO  THE  OTHER  LUXURIES  OF  YOUR  THEATRE 


%  Thousands  of  dollars  are  spent  on  the  equipment  of  a 
motion  picture  theatre  —  a  beautiful  building,  tasteful 
decorations,  expensive  carpets  and  the  most  comfort- 
able seats.  These  luxuries  call  for  lighting  in  keeping 
with  other  provisions  for  the  pleasure  and  satisfaction 
of  the  patrons. 

High  Intensity  Projection  adds  little  to  the  cost  of 
theatre  operation  but  adds  much  to  the  quality  of 
the  picture  thrown  on  the  screen  and  to  the  comfort 
of  incoming  patrons. 
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securely  wrapped  and  taken  to  the  dark 
room,  where  it  is  developed,  fixed,  and 
a  print  made. 

Exposure  Times  Not  Critical 

No  record  was  made  of  the  exposure 
times,  so  these  cannot  be  given  here. 
They  are  not  critical  though,  and  an  ex- 
posure that  is  far  from  correct  will  yield 
a  usable  negative.  Fig.  3  is  a  print  made 
from  the  negative.  Note  the  practically 
white  center,  then  a  gray  strip  on  the 
two  sides  and  the  top,  surrounded  by  a 
black  area.  The  black  part  is  a  picture 
of  the  masking  around  the  screen;  the 
white  center  the  part  of  the  screen  oc- 
cupied by  the  picture;  the  gray  portion 
the  part  where  the  intended  effect  is  to  be. 

There  are  only  three  shades  in  the 
print,  so  the  exposures  must  be  timed 
to  produce  three  degrees  of  density  in 
the  negative.  The  gray  could  be  darker 
and  still  be  distinguishable  from  the 
black.  Or,  it  could  be  lighter  and  still 
be  seen  against  the  white.  Even  if  the 
gray  were  lighter  and  the  white  slightly 
darker,  there  would  be  enough  difference 
between  the  two. 

Consequently,  we  only  have  to  get 
enough  light  on  the  gray  portion  to  effect 
it  lightly,  because  it  will  then  be  dis- 
tinguishable from  the  black.  Then  the 
white  is  given  plenty  exposure  so  that 
there  will  be  sufficient  difference  be- 
tween it  and  the  gray.  From  10  to  20 
seconds  should  do  for  the  gray,  and  any- 
thing from  a  minute  on  up  for  the  white. 

Of  course,  the  negative  will  be  just 
the  reverse  of  the  print:  the  center  will 
be  black,  the  gray  will  still  be  some 
shade  of  gray,  and  the  outer  part  should 
be  white. 

The  negative  is  more  sensitive  than 
even  the  fastest  paper,  and  an  orange 
light  will  ruin  it.  Only  a  red  light  may 
be  used.  Do  not  use  panchromatic 
plates,  as  they  must  be  handled  in  total 
darkness.  Cut  film  may  be  used  instead 
of  the  plate,  but  the  latter  is  easier  to 
handle.  Unless  you  have  dabbled  in 
photography,  it  will  be  best  to  have  the 
finishing  done  outside,  although  it  is  not 
difficult.  The  same  developer  and  hypo 
are  used  for  the  paper,  only  the  light 
must  be  red. 

It  is  not  necessary  to   make   a   print 


COLOR,  SOUND  ADVANCES  FEATURE 
YEAR'S  TECHNICAL  PROGRESS 

Excerpts  from  Report  of  SMPE  Progress  Committee 


Distinct  improvement  in  color  processes 
and  in  sound  recording  and  reproduction 
marked  technical  progress  during  the  past 
year,  that  was  otherwise  notable  for  the 
lack  of  new  visual  projection  aids.  Out- 
standing was  the  general  introduction  of 
the  multi-cellular  horn  systems.  New  film 
stock,  refinement  of  photographic  technique 
and  a  sudden  spurt  of  the  16  mm.  repro- 
ducing field  were  other  important  develop- 
ments. Greatly  increased  activity  in  the 
foreign  field  failed  to  result  in  any  major 
contribution  to  the  art. 

THE  greatest  advances  during  the 
year  seemed  to  take  place  in  the 
field  of  sound  recording  and  repro- 
duction, the  most  interesting  being  the 
reproduction  of  push-pull  recording  and 
the  use  of  ultra-violet  light  in  both  re- 
cording and  printing  operations.  The  year 
was  noted  for  the  introduction  of  a  newer 
multi-cellular  type  of  horn  system  for 
theatre  use,  insuring  considerably  im- 
proved sound  reproduction  quality. 

PROFESSIONAL  PHOTOGRAPHY 
The  fact  that  there  have  been  no  start- 
ling innovations  in  professional  motion 
picture  photography  need  not  detract 
from  the  fact  that  the  steady  forward 
movement  indicates  a  healthy  condition 
and  a  tendency  to  greater  permanency  in 
the  art.  The  year  1936  saw  no  new  or 
upsetting  inventions  or  processes,  but  a 
general  improvement  in  both  materials 
and  technic  in  the  several  phases  of  the 
allied  cinematographic  arts. 

Films  and  Emulsions. — During  the  past 
year  numerous  improvements  have  been 
made  in  the  Kodachrome  process  and, 
in  addition,  a  new  type  has  been  an- 
nounced.1 The  latter  is  intended  for  use 
with  artificial  light,  and  is  compensated 


for  the  difference  in  color  between  incan- 
descent lamps  and  daylight,  for  which  lat- 
ter source  the  original  Kodachrome  film 
was  balanced.  Filters  have  been  provided 
for  interchangeably  using  either  film  with 
either  source.  At  present  either  type  of 
emulsion  is  available  in  each  of  the  ama- 
teur substandard  widths,  8-  and  16-mm., 
and,  in  addition,  the  film  is  available  for 
miniature  still  cameras  in  the  35-mm. 
width. 

New  Color-Film  Process 
Announcement  has  been  made  by  Agfa 
of  a  new  color-film  based  upon  the 
Fischer  process.2  Several  emulsions 
coated  upon  the  same  support  contain 
components  in  the  separate  emulsions 
that  react  with  the  developing  solution  to 
produce  colored'  images.  Following  the 
development  of  the  colored  images,  the 
metallic  silver  is  removed  by  a  suitable 
bleach,  thus  increasing  the  transparency 
of  the  image. 

In  the  field  of  black-and-white  films  for 
the  substandard  cameras,  a  new  high- 
speed panchromatic  film  has  been  made 
available.3 

A  new  infrared-sensitive  negative  film 
for  professional  production  work  has 
been  made  available.4  This  type  of  ma- 
terial, in  conjunction  with  red  filters,  is 
used  principally  for  special  effects  such 
as  night  photography  in  full  daylight. 
Since  the  film  is  insensitive  to  yellow- 
green,  only  a  light  red  or  orange  filter  is 
necessary  to  hold  back  the  ultra-violet 
and  blue  for  night  effects.  This  not  only 
speeds  up  the  possible  exposure,  but  also 


1  Amer.  Cinemat.  (May,  1936),  p.  218;  (June, 
1936),  p.  264;  (Sept.,  1936),  p.  396;  (Nov., 
1936),    p.    483. 


-  "The    New    Agfa    Process    of    Colour    Photog- 
raphy,"   Phot.   Jour.    (Dec,    1936),   p.    612. 

3  Amer.    Cinemat.    (June,    1936),    p.    264. 

4  Meyer,      H. :      "Describing     Agfa's      Infrared 
Film",    Amer.    Cinemat.    (May,    1936),    p.    194. 


Figure  3 


and  send  it  to  the  slide  company,  be- 
cause the  negative  will  do  just  as  well. 
The  slide  company  artist  makes  a  draw- 
ing to  fit  the  plate  or  the  print.  This 
drawing  is  then  copied  in  a  camera  and 
a  slide  is  made  from  the  negative.  When 
the  slide  is  projected  on  the  screen  it 
fits! 

As  in  the  case  of  exposing  for  the 
aperture,  it  is  important  that  the  lens 
on  the  effect  machine  be  in  proper  focus, 
and  also  the  picture  machine.  If  either 
one  is  out  of  focus  the  image  on  the 
plate  will  be  blurred  and  it  will  be  the 
wrong  size. 

I  should  mention  that  Figs.  2  and  3 
are  not  identical.  The  slide  in  Fig.  2 
was  not  made  to  fit  the  negative  of  Fig. 


3.  There  were  two  different  negatives 
made,  and  a  slide  made  from  each.  Un- 
fortunately, we  no  longer  have  the  other 
slide,  and,  to  boot,  the  other  negative  is 
also  missing.  Thus  Figs.  2  and  3  are 
not  mates,  accounting  for  the  difference 
between  them,  but  they  illustrate  the 
idea. 

The  small  white  spots  near  the  lower 
left  corner  of  Fig.  3  were  caused  by  the 
night  light  that  was  burning  on  the  stage 
while  the  negative  was  exposed.  The 
numerous  irregular  shaped  lines  on  the 
left  are  from  the  same  cause,  and  were 
recorded  as  the  plate  was  being  placed 
in  the  slide  holder.  This  could  have 
been  prevented  by  closing  the  iris,  or 
even  the  port  hole. 
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produces  a  much  better  balanced  and 
more  realistic  picture. 

Cameras  and  Accessories. — Though  an 
unblimped  silent  camera  failed  to  make 
an  appearance,  progress  may  be  reported 
in  that  field.  A  number  of  studios 
equipped  themselves  with  AC  Mitchell 
cameras,  to  be  used  in  conjunction  with 
very  lightweight  blimps.  Two  major 
studios  gave  the  latest  Debrie  Super- 
parvo  cameras  practical  tests  in  actual 
production  with  favorable  results.  But 
perhaps  the  most  outstanding  camera  so 
far  developed  has  been  made  by  the 
20th  Century-Fox  studios,  under  the  sup- 
ervision of  Grover  Laube.  It  has  made 
eight  feature  productions,  and  plans  are 
now  under  way  for  the  manufacture  of 
several  of  them  for  use  in  the  Fox  studio. 

Aside  from  its  being  satisfactorily 
silent  unblimped,  it  provides  a  great- 
er shutter  opening  than  is  commonly 
used:  has  an  improved  optical  system 
which  speeds  up  its  use:  the  finder  is  not 
only  more  brilliant  but,  due  to  its  close- 
ness to  the  shooting  lens,  parallax  has 
been  virtually  eliminated.  Its  movement, 
wnh  a  200-degree  shutter  opening,  and 
very  fast  acceleration  and  deceleration, 
permits  the  film  to  be  perfectly  at  rest 
during  exposure,  increasing  greatly  the 
definition  of  the  image.  It  is  undoubtedly 
a  big  step  forward  in  camera  design. 

Columbia  studios  developed  a  direct 
motor  drive  for  high-speed  camera  work, 
remotely  controlled  by  a  rheostat,  provid- 
ing a  smooth  movement  from  24  to  192 
frames  per  second.  This  eliminates  the 
gear-box  with  its  attendant  unsteadiness. 
The  studio  also  developed  a  variable  dif- 
fusing device,  or.  rather,  improved  -r- 
eral  existing  devices,  wherein  the  diffu- 
sion may  be  varied  as  needed,  particular- 
ly in  moving  from  a  long  shot  to  a  close- 
up.  where  constant  diffusion  is  undesir- 
able. 

Camera,  Color  Improvements 
Camera  Lenses. — Hal  Mohr  reported  a 
useful  method  of  achieving  greater  depth 
of  field  in  photography5.  It  consists  in 
using  a  lens  so  mounted  that  it  can  be 
rotated  about  its  nodal  point,  and  setting 
the  lens  angle  for  each  shot  so  that  the 
near  and  far  objects  are  in  best  focus 
on  the  film.  The  effect  is  exactly  the 
same  as  if  the  camera  were  equipped 
with  a  swing-back. 

^~eral  articles  have  appeared  during 
the  year  that  are  of  fundamental  interes' 
to  designers  of  optical  equipment.  Klug- 
hardt  and  Otto  give  measurements  of  the 
actual  light  transmission  through  photo- 
graphic lenses6  and  show  that  the  losses 
in  modern  high-aperture  lenses  are 


Color. — In  the  color  field,  no  doubt 
Technicolor,  with  their  several  pictures 
such  as  Ramona  and  Garden  of  Allah. 
showed  the  most  pronounced  improve- 
ment in  the  rendering  of  natural  color 
and  make-up.  However.  Cinecolor,  Mag- 
nacolor,  Cosmocolor,  Dufaycolor.  Dun- 
ning. Keller-Dorian,  and  others  came  to 
the  fore  with  strong  claims.  The  quality 
of  some  of  their  work  is  such  that  it  is 
safe  to  predict  that  a  very  strong  color 
influence  will  be  felt  during  the  coming 
year.  The  projection  of  color  back- 
grounds, and  the  painting  of  such  back- 
grounds and  the  consequent  matching 
of  them  photographically,  has  been  done 
very  successfully,  and  will  further  the 
cause  of  color  work  immenselv. 


The  improvements  in  Kodachrome1  and 
the  impending  introduction  of  the  new 
three-color  process  by  Agfa2  lends  active 
interest  to  color  photography  and  augurs 
well  for  the  future  of  color  in  the  cinema- 
tographic field. 

Sixteen-mm.  projectors  have  been  con- 
tinually improved  so  that  now  the  qual- 
ity of  both  picture  and  sound  compares 
favorably  with  that  of  35-mm.  equipment. 
In  the  meantime  film  manufacturers  also 
have  improved  their  products  and  have 
kept  abreast  of  the  increased  demand 
for  finer-grained  films,  made  necessary 
by  the  increased  size  of  screen  images. 

These  improvements  are  opening  new 
fields  to  16-mm.  film,  which  is  rapidly 
{Continued  on  page  28) 
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THE  question  of  uniformity  of  ex- 
change practice  and  technic  have 
been  receiving  the  close  attention  of  the 
Committee  for  some  time,  particularly 
with  reference  to  the  relation  between 
the  laboratory  phase  and  the  projection 
phase,  referring  to  the  state  in  which  film 
is  received  by  the  exchanges  from  the 
laboratories  and  sent  by  the  exchanges  to 
and  received  from  the  theatres.  In  this 
connection,  it  is  important  to  note  that 
the  Chairman  of  the  Projection  (Commit- 
tee. Harry  Rubin,  has  been  made  a  mem- 
ber of  this  Committee. 

Considerable  attention  has  been  given 
to  the  subject  of  rewinding  films  in  ex- 
changes and  the  manner  of  making 
patches.  It  was  the  decision  of  the  Com- 
mittee that  in  the  interests  of  uniformity 
it  would  be  best  to  supply  films  to  the 
theatres  wound  with  the  heads  out.  de- 
spite the  fact  that  this  would  lead  to  a 
slight  problem  in  Chicago,  which  city 
requires  that  projectionists  use  14-inch 
reels,  making  it  necessary  to  rewind  the 
film  from  the  reels  supplied  by  the  ex- 
changes. Exception  must  therefore  be 
made  in  the  Chicago  area,  in  supplying 
the  films  wound  with  the  tails  out. 

Steps  have  been  taken  to  improve  the 
uniformity  of  printed  material  accom- 
panying films  shipped  out  by  exchanges, 
in  respect  to  reelbands.  labels,  e/c,  the 
idea  being  to  make  the  information  con- 
tained thereon  more  uniform  and  explicit. 

A  plan  has  been  formulated  to  prepare 
an  instruction  booklet-  under  the  auspi- 
ces of  the  Committee,  for  distribution 
among  exchanges,  which  would  describe 
in  more  or  less  detail  the  proper  way  to 
inspect  and  handle  film.  Such  a  booklet 
was  prepared  some  time  ago  for  use  in 
Paramount  exchanges,  but  the  plan  is  to 
prepare  a  more  up-to-date  and  complete 


guide  for  the  exchange  personnel  than 
was  available  in  the  Paramount  booklet 
Steps  have  been  taken  also  to  draw  up 
plans  for  an  ideal  exchange,  probably  in 
a  form  somewhat  similar  to  the  plans 
drawn  up  by  the  Projection  Committee 
for  motion  picture  projection  rooms. 
These  plans  will  describe,  in  general 
terms,  the  recommended  construction  of 
the  exchange:  specifications  for  the 
equipment:  and  proper  method  of  oper- 
ation, including  housekeeping  and  gen- 
eral maintenance.  The  plans  will  also 
contain  general  information  relating  to 
the  problems  of  supervision,  working  con- 
ditions, the  advantages  of  avoiding  con- 
fusion and  noise,  the  importance  of  ade- 
quate light  and  ventilation,  cleanliness, 
etc. 

Preparing  Demonstration  Film 
Another  project  that  will  undoubtedly 
turn  out  to  be  of  great  importance  to  the 
exchange  branch  of  the  industry  is  that 
of  preparing  a  demonstration  film,  under 
the  supervision  of  this  Committee,  which 
would  show  the  proper  procedure  to  be 
followed  in  inspecting  and  handling  film 
in  the  exchanges.  This  film  will  comple- 
ment the  instructional  booklet  described 
above.  The  scenario  for  the  film  is  now 
being  prepared,  and  it  is  probable  that 
shooting  will  begin  within  the  next  month 
or  so.  The  purpose  would  be  to  provide 
prints  of  the  film  to  exchanges,  as  needed, 
for  showing  at  their  various  branches  in 
order  to  instruct  their  employees. 

How  often  such  showings  will  be  nec- 
essary will,  of  course,  depend  upon  the 
needs  of  the  exchanges  and  upon  the 
turn-over  of  their  personnel.  The  film 
will  tell  a  running  story,  the  comments 
being  made  either  in  the  form  of  a  run- 
ning narrative  or  as  remarks  by  the  vari- 
ous actors  in  the  picture. 
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or  "How  to  make  more  money  from 
your  Photophone  equipment" 


TO  MAKE  your  new  Photophone  equipment  start  work- 
ing for  you  even  before  its  installation,  read  carefully 
your  Magic  Voice  of  the  Screen  Press  Book.  In  it  you 
will  discover  scores  of  ways  and  means  of  cashing  in  to 
the  fullest  on  your  RCA  Photophone  equipment. 

With  RCA  Photophone  equipment  in  your  theatre  you 
know  you  offer  patrons  the  best  in  sound.  Your  Photo- 
phone Press  Book  shows  you  how  to  make  this  superior 
equipment  perform  even  greater  box  office  miracles  for  you. 
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NEW  TOOLS 


LABORATORIES  are  today  doing  what 
was  long  thought  impossible.  With  the 
aid  of  Eastman  Fine-Grain  Duplicating 
Films  they  are  producing  duplicates  of 
such  high  fidelity  that  they  equal  the 
originals  in  quality.  These  special  Eastman 
films  are  important  new  tools  that  will 
substantially  aid  the  motion  picture  in- 
dustry. Eastman  Kodak  Company,  Roch- 
ester, N.Y.  (J.  E.  Brulatour,  Inc.,  Distribu- 
tors, Fort  Lee,  Chicago,  Hollywood.) 


EASTMAN  Fine-Grain 

DUPLICATING   FILMS 


COMMON  AND  UNCOMMON  TERMS  IN 
SOUND    PICTURE    REPRODUCTION 


TEN  years  ago  sound  was  commer- 
cially added  to  the  motion  picture. 
Since  then  a  great  many  improve- 
ments have  been  made  in  this  field  with 
the  result  that  today  high-quality  sound 
motion  pictures  are  being  presented  to 
theatre  audiences.  The  introduction  of 
sound,  however,  meant  the  addition  of  a 
rather  complicated  and  technical  subject 
to  the  scope  of  those  already  familiar  with 
the  then  existing  motion  picture.  For 
this  reason  it  is  wise  to  review  some  of 
the  fundamentals  about  sound  in  order 
to  best  appreciate  both  the  terms  used 
constantly  today  in  the  theatre  by  tech- 
nicians, and  the  problems  which  exist. 
Sound  can  be  considered  as  a  series  of 
vibrations  of  the  air  of  such  frequency, 
or  pitch,  that  it  is  audible  to  the  human 
ear.  Sound  is  produced  when  air  is  set 
into  vibration  by  any  means  whatsoever, 
usually  by  a  vibrating  object  which  is  in 
contact  with  the  air.  There  are  certain 
characteristics  of  sound  of  great  import- 
ance which  determine  the  frequency  (or 
pitch),  the  tone  and  the  loudness. 

Comprehension  of  the  term  frequency 
is  first  important  to  best  understand  the 
other  factors  mentioned.  Any  one  of  a 
series  of  variations,  starting  at  one  con- 
dition and  returning  once  to  the  same 
condition  is  called  a  cycle.  As  an  ex- 
ample of  this,  if  we  fix  our  attention  at 
some  point  on  the  surface  of  water  in 
which  waves  exist,  we  would  notice  that 
at  one  particular  point  the  water  will 
rise  and  fall  at  regular  intervals.  At  the 
time  at  which  the  wave  is  at  its  maximum 
height  the  water  begins  to  drop,  and  con- 
tinues until  a  trough  is  formed,  when  it 
rises  again  to  its  maximum  height.  There- 


By  FRANK  T.  JAMEY,  JR. 

Repeated  and  insistent  requests  from 
readers  for  clarification  of  various 
terms  employed  in  articles  in  I.  P. — 
the  meaning  of  many  of  which  is 
assertedly  so  obscure  as  to  militate 
against  a  full  understanding  of  the 
information  conveyed — prompted  the 
presentation  of  a  series  of  articles, 
this  being  the  first,  which  will  en- 
deavor to  cover  by  easy  stages  and  in 
detail  the  meaning  of  those  terms  cited 
by  the  craft  generally  as  being  un- 
familiar. 

For  the  more  advanced  students  of 
the  art  these  articles  will  serve  admir- 
ably as  a  brush-up,  while  at  the  same 
time  rendering  a  distinct  service  to 
their  less  well-informed  brother  crafts- 
men.— Editor. 

fore,  if  we  notice  all  the  variations  of 
height  through  which  one  point  on  the 
surface  of  the  water  goes  in  the  formation 
of  a  wave,  we  will  have  witnessed  a 
"cycle"  of  wave  motion.  Sound  waves  are 
similar  in  nature. 

The  number  of  complete  cycles  a  wave 
goes  through  in  a  definite  interval  of  time 
is  called  the  frequency.  Because  in  sound 
the  number  of  waves  is  large,  we  deal  en- 
tirely in  terms  of  cycles  per  second.  Pitch 
of  sound  is  directly  proportional  to  fre- 
quency. The  higher  the  note  on  the  key- 
board, the  higher  the  frequency. 

There  are  any  number  of  examples  of 
this,  such  as  the  exhaust  of  a  motor  or 
the  noise  caused  by  any  rotating  mach- 
inery. We  know  that  as  the  speed  of  the 
motor  increases  the  pitch  of  the  sound 
of  the  exhaust  or  the  motor  itself  in- 
creases in  direct  proportion. 
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Thinking  again  of  the  waves  on  the 
water,  the  amplitude  on  which  the  in- 
tensity of  the  sound  depends  is  the  dis- 
tance of  the  wave  from  the  points  of 
rest  to  the  extreme  displacement  in  either 
direction.  If  the  waves  in  the  water  have 
been  caused  by  dropping  a  pebble  in  still 
water,  waves  of  a  certain  size  are  created. 
If  a  rock  is  dropped  in,  much  larger 
waves  are  caused — larger  in  the  sense  of 
higher  waves,  which  is  what  governs  in- 
tensity. 

Loudness  is  the  magnitude  of  the  sub- 
jective response  to  the  intensity  of  the 
sound.  There  is  no  absolute  loudness  of 
a  sound  but  only  a  difference  in  the 
loudness  of  two  sounds.  The  sensation 
of  loudness  depends  upon  both  the  in- 
tensity and  the  frequency  of  the  sound. 
Loudness  is  generally  measured  in  terms 
of  decibels.  The  decibel  scale  of  loud- 
ness is  based  on  zero  representing  a 
loudness  of  a  sound  that  is  barely  audi- 
ble, and  the  loudness  of  any  sound  is 
measured  in  decibels  above  this  thresh- 
old of  audibility. 

Overtones  or  Harmonics 

The  tone  of  the  sound  is  determined 
by  the  combination  of  the  pitches.  The 
note  caused  by  the  vibration  of  a  body 
in  air  does  not  simply  consist  of  one  fre- 
quency. In  addition  to  the  fundamental 
or  "pitch"  frequency,  sounds  so  created 
also  include  other  frequencies  called 
"overtones"  or  harmonics.  These  fre- 
quencies are  of  less  intensity  and  are 
multiples  of  the  fundamental  frequency. 
They  are  caused  by  vibrations  of  seg- 
ments of  the  vibrating  body  which  cause 
sounds  with  frequencies  of  a  higher  pitch 
than  the  fundamental  frequency.  The 
tonal  quality  of  a  sound  depends  on  the 
frequencies  and  the  relative  intensities 
of  the  overtones  present. 

A  violin  string  which  is  plucked  and 
thus  set  in  motion  creates  a  fundamental 
frequency  from  the  motion  of  the  entire 
string,  but  segments  of  the  string  will 
also  vibrate  in  a  different  relation  than 
the  entire  string,  creating  overtones  with 
frequencies  which  are  multiples  of  the 
fundamental  frequency  and  of  less  intens- 
ity. 

We  all  know  that  if  a  musician  plays 
middle  C  on  a  flute  and  on  an  oboe,  two 
wind  instruments  of  comparable  size,  the 
notes  sound  quite  different.     The  funda- 
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mental  frequency  (256  cycles  per  sec- 
ond) is  identical  but  the  combination  and 
intensity  of  the  overtones  is  quite  differ- 
ent. It  can  be  thus  understood  that  over- 
tones give  distinguishing  character  to  the 
source  of  the  sound. 

Broadly  speaking,  the  objective  of  any 
mechanical  recording  and  reproducing 
system,  or  of  any  sound  transmission  sys- 
tem, is  to  create  reproduced  sound  pre- 
cisely similar  to  that  originally  created. 
We  can  now  easily  comprehend  the  nec- 
essity for  a  system  that  introduces  no 
losses  or  additional  sounds.  Such  a  sys- 
tem needs  to  adequately  care  for  all  of 
the  fundamental  frequencies  and  over- 
tones uniformly  and  with  proper  relative 
intensities. 

The  fundamental  frequencies  of  voices, 
musical  instruments  and  common  noises 
lie  in  the  range  of  approximately  40  to 
5,000  cycles  per  second.  The  overtones 
then  lie  in  the  range  of  approximately  80 
cycles  per  second  upward.  The  range  of 
frequencies  which  the  average  person  can 
hear  is  from  about  20  to  17,000  cycles 
per  second,  but  a  comparatively  large 
amount  of  sound  energy  is  required  be- 
fore the  ear  can  detect  sound  of  extreme- 
ly low  or  extremely  high  frequencies.  The 
ear  is  most  sensitive  to  changes  of  pitch 
and  changes  of  intensity  of  sound  in  this 
same  band  of  frequencies.  The  ear  is 
most  sensitive  to  sound  generally  at  about 
4,000  cycles. 

To  properly  accomplish  the  objective 
mentioned,  it  is  desirable  that  such  sys- 
tems accommodate  frequency  ranges  from 
40  to  10,000  cycles  per  second  to  insure 
the  easy  distinction  of  each  sound  source. 
It  must  at  the  same  time  be  able  to  clearly 
bring  to  the  auditor's  ears  sound  with  its 
proper  relative  intensities,  which  means 
a  range  of  about  80  decibels.  We  are 
not  able  here  to  discuss  the  problems  in- 
volved in  designing  such  systems. 

Acoustics  a  Vital  Factor 

There  are  a  number  of  problems,  how- 
ever, directly  connected  with  sound  which 
are  of  interest.  Acoustics  is  one  of  the 
major  problems.  This  relates  to  the  re- 
cording studio  as  well  as  the  theatre.  An 
illusion  is  desirable  which  permits  the 
theatre  auditor  to  imagine  himself  right 
in  the  studio.  Such  an  auditor  would 
probably  select  a  place  in  the  studio 
where  he  would  hear  the  sound  best, 
which  would  no  doubt  be  a  position 
where  mostly  direct,  and  a  minimum  of 
reflected,  waves  would  reach  his  ears. 
This  means  that  the  very  sensitive  micro- 
phone must  then  be  placed  so  that  the 
same  sound  (and  only  that  sound)  that 
reaches  the  ears  is  picked  up  by  the 
microphone. 

This  is  not  as  simple  as  it  sounds,  be- 
cause of  the  greater  sensitivity  of  the 
microphone  and  the  fact  that  the  position 


of  the  microphone  needs  also  to  be  gov- 
erned by  certain  camera  position  require- 
ments and  also  by  noisy  lamps  which 
may  have  to  be  used  for  illuminating 
the  set  and  the  characters.  Considerable 
study  has  been  made  of  studio  acoustics 
to  prevent  changing  the  character  of  the 
sound  before  it  reaches  the  microphone. 

Another  problem  results  from  the  de- 
sire to  cause  the  illusion  of  creating  the 
sound  in  a  large  concert  hall  or  opera 
house  when  in  reality  it  is  in  a  small 
studio.  By  controlling  the  acoustics  of 
the  studio  such  an  illusion  may  be  cre- 
ated. In  ihe  theatre,  of  course,  the 
acoustic  problem  arises  as  a  result  of  the 
necessity  of  directing  sound  with  equal 
quality  to  each  and  every  seat.  Most  the- 
atres were  built  for  silent  motion  pictures 
and  did  not  lend  themselves  to  sound 
movies. 

In  studying  this  problem,  the  goal  was 
to  attain  at  least  intelligible  speech.  Thus 
the  problem  is  complicated  by  the  neces- 
sity of  absorbing  certain  of  the  frequen- 
cies which  might  make  speech  unintellig- 
ible, and  not  affecting  other  frequencies 
which  might  affect  the  quality  of  music. 
Too  often,  theatres  are  acoustically 
treated  without  regard  to  the  particular 
frequencies  which  are  absorbed. 

These  complications  arise  because  flat, 
hard  surfaces  reflect  and  certain  mater- 
ials absorb,  sounds  of  different  frequen- 
cies with  a  varying  degree.  Thus,  rec- 
ognizing the  desirability  of  preserving  as 
many  of  the  higher  frequencies  as  pos- 
sible to  insure  high  quality  of  sound  by 
permitting  as  many  overtones  as  possible 
to  reach  the  auditors'  ears,  and  also  the 
fact  that  reflection  of  the  lower  frequen- 
cies are  the  ones  affecting  the  clarity  of 
speech,  it  is  often  best  to  treat  the  audi- 
torium with  some  material  that  absorbs 
the  lower  frequencies  to  a  greater  degree 
than  the  higher  ones.  Each  case  is  an 
individual  problem  requiring  expert 
study. 

Another  interesting  problem  with  re- 
gard to  sound  concerns  the  personal  likes 
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and  dislikes  of  auditors.  Repeating 
what  we  mentioned  earlier,  the  theoretical 
objective  is  to  bring  to  the  ears  of  the 
auditor  the  sound  as  originally  created. 
However,  there  are  many  people  who  de- 
sire, and  often  insist  upon  hearing,  many 
more  low-frequency  sounds  than  were 
originally  created.  This  tends  to  un- 
balance the  character  of  the  reproduced 
sound. 

Personal  Preferences  Govern 

This  peculiar  condition  also  exists 
in  the  radio  and  phonograph  field.  It 
is  partly  due  to  the  fact  that  the  lower 
frequencies  are  more  pleasant  to  the  ear ; 
while  the  higher  frequencies  seem  to  be 
sharp  and  grate  upon  the  ear.  In  the  case 
of  radio,  static  interference  is  generally 
in  the  range  of  the  higher  frequencies; 
and  in  the  case  of  the  phonograph,  the 
needle  scratch,  which  has  been  very 
much  reduced  in  recent  years  but  not 
entirely  eliminated,  is  likewise  in  the 
range  of  the  higher  frequencies.  This 
may  also  be  a  cause  for  the  desire  to  elim- 
inate higher  frequencies  and  increase 
lower  ones. 

That  is  theoretically  wrong  unless  it 
is  necessary  in  order  to  maintain  clarity. 
The  excessive  low-frequency  response 
soon  becomes  very  annoying,  and  one  finds 
it  a  relief  on  the  ears  to  have  it  elimin- 
ated. If  people  in  general  desire  music 
with  greater  low  frequencies,  then  they 
should  prevail  upon  the  orchestra  conduc- 
tors to  play  more  low  frequencies  orig- 
inally. Mechanical  recorders  and  repro- 
ducers or  transmission  systems  should  not 
be  called  upon  to  artificially  change  the 
character  of  the  sound. 

The  determination  of  sound  quality  is 
not  easy,  because  it  is  so  difficult  to  carry 
in  one's  mind  a  definite  impression  of 
any  particular  quality,  as  a  means  of 
comparison.  Direct  comparison  is  gen- 
erally out  of  the  question.  It  is  a  fact  that 
if  anyone  listens  to  any  quality  of  sound 
long  enough  he  gets  so1  used  to  it — that  is, 
it  gets  so  firmly  established  in  his  mind  as 


COMPOSITE    WAVE    FORM 


1,   Fundamental  wave.      2,   First   harmonic   wave.      3,   Second    harmonic   wave* 

4,  Total  composite  wave. 
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a  standard  for  comparison — that  any 
other  sound  quality,  even  much  better, 
appears  to  be  undesirable.  As  a  result 
of  the  study  of  the  nature  of  sound  in  the 
beginning  of  this  article,  it  is  possible, 
with  the  aid  of  a  few  rules,  to  analyze 
sound  quality. 

First  of  all,  one  must  determine 
whether  all  the  sounds  which  he  can  see 
being  created  in  the  photograph  are 
heard.  Then,  are  they  natural?  Don't 
use  the  ordinary  radio  or  phonograph  as 
a  standard,  because  their  frequency  re- 
sponse, for  many  reasons,  still  is  limited 
pretty  much  to  the  range  of  the  funda- 
mental frequencies.  But  many  of  you 
have  heard  actors  and  actresses  in  per- 
son and  know  their  voices.  Can  they  be 
recognized  in  the  picture,  without  a  de- 
termined effort,  by  watching  lip  motion? 

Can  you  determine  just  how  many  in- 
struments are  being  played  at  any  one 
time?  If  not,  the  higher  overtones  must 
be  missing.  Without  them  the  distin- 
guishing character  of  the  sources  of  the 
sounds  is  gone.     Can  you  hear  the  bass 


instruments  and,  also,  particularly  the 
cymbals,  wire  brushes  and  triangles?  If 
so,  then  quite  a  wide  range  of  frequencies 
is.being  reproduced. 

One  very  interesting  fact  is  that  the 
reproduction  of  the  overtones  lends  pres- 
ence to  the  sound — that  is,  makes  it  seem 
as  if  the  creators  are  right  in  the  theatre. 
This  also  creates  the  illusion  of  the 
sound  emanating  right  from  the  surface 
of  the  picture  sheet,  which  is  desirable. 
If  it  seems  to  be  coming  from  way  back 
of  the  screen,  few  higher  frequencies  are 
heard.  Application  of  these  simple  rules 
will  often  permit  the  average  auditor  to 
determine  for  himself  the  degree  of  qual- 
ity of  the  sound. 

And  so  we  see  that  sound  is  a  rather 
complicated  subject  to  which  consider- 
able attention  must  be  given  for  a  proper 
appreciation  and  understanding.  Most 
projectionists  know  a  lot  about  visual  pro- 
jection problems  but  not  too  much  about 
the  nature  of  sound.  A  better  apprecia- 
tion of  these  problems  by  them  will  aid 
materially  the  progress  of  the  art. 


REPAIRS  vs.  OBSOLESCENCE 

By  H.  H.  DAWES 

GENERAL    RADIO    COMPANY,    CAMBRIDGE,    MASS. 

Few  industries  equal,  and  none  surpass,  that  of  motion  pictures  in  repairing 
old  equipment  rather  than  purchasing  new  units.  Motion  picture  equipment 
tolerances,  particularly  in  the  reproduction  branch,  are  among  the  narrowest 
extent — yet  repair  jobs  on  units  15  or  more  years  old  are  common.  The 
appended  article,  while  dealing  with  radio  products,  is  so  applicable  to 
current  practice  in  the  projection  field  as  to  add  to  rather  than  detract  from 
its  original  high  value. — Ed. 


OUR  service  department,  through 
which  are  handled  all  customer 
complaints,  repairs,  exchanges,  and  ad- 
justments, is  often  called  upon  to  repair 
and  rebuild  obsolete  equipment.  Expe- 
rience has  shown  that  misunderstandings 
between  manufacturer  and  customer  arise 
more  often  with  obsolete  instruments  than 
with  current  models.  The  two  major 
points  of  disagreement  are:  (1)  cost  of 
repairs  and  (2)  instrument  performance 
after  repairs  are  made! 

Since  each  instrument  returned  for  re- 
conditioning must  receive  individual  at- 
tention, the  work  must  be  handled  in 
much  the  same  way  as  a  special  manufac- 
turing job.  Consequently,  the  amount  of 
supervision  required  per  instrument  is 
considerably  more  than  that  necessary 
in  regularly  scheduled  production. 

An  analysis  of  the  performance  char- 
acteristics must  be  made  as  well  as  a 
schedule  of  mechanical  repairs.  All  badly 
worn  or  defective  parts  must  be  replaced, 
resistance  elements  readjusted,  and  the 
remainder  of  the  assembly  thoroughly 
cleaned  and  tightened  mechanically.  This 
involves  an  operating  check  on  nearly 
all    component    parts,    and    when    these 


are  found  defective  it  is  often  difficult 
to  find  replacements,  particularly  if  the 
instrument  has  been  obsolete  for  any 
considerable  period. 

Individual    Jobs    Expensive 

Parts  which  are  of  our  own  manufac- 
ture may  not  be  in  stock.  While  these 
can  be  made,  the  operation  is  necessarily 
costly  because  they  were  originally  made 
in  large  quantities.  Parts  and  materials 
supplied  by  other  manufacturers  may  no 
longer  be  available,  which  necessitates 
finding  satisfactory  substitutes  or  making 
minor  changes  in  the  design  of  the  instru- 
ment. 

After  all  repair  operations  have  been 
performed,  a  complete  operating  test  and 
calibration  must  be  made  in  our  testing 
laboratory.  Here  again  it  is  uneconomical 
to  handle  the  instruments  individually, 
since  all  normal  production  work  is  done 
in  quantity  lots. 

Electrical  design  and  production  meth- 
ods are  constantly  improving.  As  a  result, 
many  labor  operations  performed  on  ob- 
solete instruments  are  less  efficiently  per- 
formed than  those  on  newer  products. 
This  is  particularly  true  of  such  items  as 


the  Type  102  Decade-Resistance  Box,  for 
example,  in  which  certain  of  the  cards 
were  wound  with  resistance  wire  having 
a  high  temperature  coefficient.  Readjust- 
ing resistors  in  these  cards  consumes  a 
considerable  amount  of  time  because  the 
wire  is  raised  in  temperature  whenever 
a  soldering  iron  is  applied  to  it.  The  re- 
pair of  these  resistance  boxes  is  often 
not  merely  a  matter  of  readjusting  a 
few  resistors,  but  one  of  replacing  most 
of  the  resistance  cards  in  the  box.  Since 
the  resistance  cards  represent  the  greater 
part  of  the  original  cost  of  the  instrument, 
repair  costs  are  correspondingly  high. 
A  cost  analysis  of  reconditioning  opera- 
tions on  a  number  of  obsolete  instruments 
shows  that  the  average  repair  prices  are 
approximately  as  follows: 


Original 
Cost  of  Instrument 
Less   than    $50.00 
Between  $50.00  and  $100 
Between  $100  and  $200 
Above  $200 


Maximum 
Repair  Charge 
75%  of  list  price 
65%  of  list  price 
50%  of  list  price 
33%  of  list  price 


These  are  only  approximate  prices  and 
the  exact  charge  is,  of  course,  dependent 
upon  the  age  and  the  condition  of  the 
instrument.  From  these  figures,  how- 
ever, it  will  be  realized  that  in  many  in- 
stances the  repair  costs  approach  the 
list  price  of  a  new  instrument  which 
has  replaced  the  model  submitted  for 
repair.  Because  of  this  it  is  often  less 
expensive,  or  at  least  very  little  more  so, 
if  the  instrument  is  replaced  by  a  newer 
model. 

Performance  After  Repair 
In  addition  to  the  cost,  the  perform- 
ance to  be  obtained  from  the  repaired 
equipment  should  be  carefully  consid- 
ered. It  should  be  obvious  that  the  maxi- 
mum performance  to  be  expected  from 
a  reconditioned  instrument  is  only  that 
obtainable  when  the  instrument  was  orig- 
inally sold.  Usually  this  is  considerably 
inferior  to  that  obtainable  from  instru- 
ments of  more  recent  design.  In  other 
words,  a  complete  reconditioning  of  the 
Type  513-B  Beat-Frequency  Oscillator 
will  by  no  means  make  it  equal  in  per- 
formance to  the  newer  Type  713-A  Beat- 
Frequency  Oscillator. 

As  an  element  of  the  total  cost  of  re- 
pairs, therefore,  the  performance  to  be 
expected  from  the  repaired  instrument  is 
important. 

If  we  offered  for  sale,  at  its  original 
price  oi  $100,  a  brand-new  Type  102-M 
Decade-Resistance  Box  which  was  manu- 
factured between  1920  and  1931,  its  pur- 
chase could  not  be  justified,  because  a 
Type  602-M  Decade-Resistance  Box, 
which  has  far  better  characteristics  and 
general  performance,  can  be  purchased 
new  for  $70.  Yet  the  cost  of  repairing 
a  Type  102-M  Box  may  be  well  in  excess 
of  $50. 


THE  NEON  TUBE  OSCILLOSCOPE  AS  A 
PRECISION     SERVICING     INSTRUMENT 


By  THEODORE  P.  HOVER 

MEMBER,   PROJECTIONIST   LOCAL   UNION   349,   LIMA,   OHIO 


Presenting  the  first  of  two  articles  on  an 
equipment  which,  while  not  new  to  I.  P. 
readers,  has  so  recently  been  introduced  to 
the  sound  picture  field  as  to  warrant  a  de- 
tailed statement  anent  its  applicability  to 
projection  work.  The  author  has  not  only 
used  this  instrument  in  practical  projection 
work  but  has  constructed  them  in  their  en- 
tirety— thus  assuring  an  authoritative  pre- 
sentation . — Editor. 

I. 

PROJECTIONISTS  must  have  not 
only  a  mastery  of  the  art  of  projec- 
tion but  also  a  wide  knowledge  of 
mechanics,  optics,  and  electricity.  This 
means  that  their  tool  kits  must  contain 
tools  and  instruments  dealing  with  these 
three  branches.  Unfortunately  the  rapid 
development  of  sound  pictures  has  not 
been  followed  with  equal  speed  by  the 
development  of  satisfactory  tools  and 
maintenance  equipment.  Before  sound 
pictures  most  modern  projectionists  had 
sufficient  tools  for  average  mechanical 
and  electrical  repaiis.  Complicated 
sound  equipment  necessitated  many  addi- 
tions to  the  projectionist's  tool  kit. 

Recently  the  market  has  been  flooded 
with  "aids"  to  the  projectionist  ranging 
from  projection  schools  to  complicated 
testing  equipment.  The  schools  guarantee 
to  place  their  "graduates"  in  Radio  City; 
and  the  test  equipment,  it  is  claimed,  will 
detect  all  faults,  from  a  leaky  roof  to  rats 
in  the  basement.  Unfortunately,  less 
than  1%  of  this  equipment  is  directly 
applicable  to  projection  room  service. 

One  instrument,  however,  has  been  of 
outstanding  assistance  to  the  practical 
projectionist — the  neon  tube  ("Neo- 
beam")    oscilloscope. 

Many  improvements  have  been  made 
in  the  original  instrument,  resulting  in 
a  real  service  tool  for  the  maintenance 
and  repair  of  both  mechanical  and  elec- 
trical equipment  in  the  projection  room 
(Fig.  1).  Hardly  a  week  passes  but 
someone  in  our  organization  discovers  a 
new  use  for  the  oscilloscope. 

No  attempt  will  be  made  here  to  give  a 
course  in  projection  or  to  describe  the 
theory  of  operation  of  the  neon  tube  os- 
cilloscope. Ample  information  on  the 
latter  appears  in  the  instruction  book  fur- 
nished with  the  instrument.  It  is  well  to 
warn  the  prospective  trouble-shooter  of 
two  important  points  involved  in  the  satis- 
factory maintenance  of  sound  equipment: 


(1)  the  projectionist  must  be  familiar 
with  both  the  service  equipment  and 
sound  equipment,  (hook-ups,  wiring  dia- 
grams, etc.)  and  (2)  he  must  be  abso- 
lutely sure  that  the  fault  is  actually  in 
the  sound  equipment,  and  not  one  imag- 
ined by  the  manager  or  existing  in  the 
film  itself.  Current  of  film  inspection  and 
maintenance  practices  make  the  latter 
fact  possible. 

Two    Most    Common    Troubles 

The  two  most  common  defects  in  pro- 
jected sound  come  under  the  headings  of 
distortion  and  modulation.  Distortion 
is  addition  of  parasitic  signals  to  the 
original  sound  signals.  Modulation  most 
frequently  occurs  in  the  sound  mechanism 
itself  and  its  source  is  usually  mechani- 
cal ;  while  distortion  may  enter  anywhere, 
from  the  optical  system  to  the  speaker 
itself. 

One  of  the  most  elusive  troubles  is 
hum,  which  frequently  creeps  into  a 
sound  system  after  one  to  two  years, 
there  are  many  speaker  installations 
which  use  rectifiers,  both  dry  disc  and 
tube,  which  supply  field  current  with  no 
filter  system  whatever.  The  result  is 
that  hum  is  always  present  in  the  speak- 
ers. This  is  particularly  objectionable 
where  directional  horns  and  baffles  are 
used,  as  this  hum  will  be  projected  out 
into  the  auditorium  and  frequently  inter- 
feres with  the  clarity  of  speech  in  certain 
groups  of  seats  directly  in  line  with  the 
center  of  the  horn. 

To  thoroughly  check  this  defect,  the 


FIGURE    1 

Oscilloscope    set-up    for    checking 

amplifier    output 
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oscilloscope  should  be  taken  back  stage 
and  hooked  to  the  voice  coil  of  the  speak- 
er unit.  The  amplifier,  of  course,  should 
be  off.  With  the  input  switch  set  at  2 
volts,  the  field  supply  unit  should  be 
turned  on  and  the  sensitivity  control 
should  be  opened  full.  The  presence  of 
a  clear  cut  60-cycle  oscillogram  covering 
the  entire  screen  is  ample  proof  that  there 
is  insufficient  filtering    (see  Fig.  2). 

Of  course,  in  the  cases  where  the  field 
of  the  speaker  serves  as  a  choke  for  the 
amplifier,  it  will  be  necessary  to  trace  the 
trouble  back  to  the  projection  room. 
When  the  field  supply  is  obtained  from  a 
high-voltage  rectifier  tube  (usually 
mounted  near  the  speaker),  the  hum  may 
be  reduced  by  the  addition  of  a  new  filter 
condenser,  if  there  is  one,  or  by  the  addi- 
tion of  one,  if  the  system  was  built  with- 
out this  unit.  In  high-voltage  units  using 
80's,  82's  5Z3's,  etc.,  as  rectifiers,  an  8- 
mfd.,  500-volt  condenser  placed  across 
the  output  of  the  field  supply  will  usually 
reduce  the  hum  sufficiently. 

In  the  case  of  dry  disc  rectifiers,  or  gen- 
erators, usually  of  low  voltage,  a  2000- 
mfd.  filter  condenser  should  be  placed 
across  the  field  supply.  It  should  be  re- 
called that  electrolytic  condensers  have 
polarities  and  the  black  lead  must  always 
go  to  the  ground.  Failure  to  hook  them 
up  in  this  manner  will  result  in  a  short- 
circuit  of  the  current  supply  and  destruc- 
tion of  either  condenser  or  transformers 
and  tubes. 

When  checking  the  field  supply,  the 
oscilloscope  should  be  watched  carefully 
as  the  replacement  or  new  condenser  is 
connected  into  place. 

Usually  the  hum  oscillogram  will  im- 
mediately drop  or  disappear  entirely.  A 
final  check  may  be  made  by  short-circuit- 
ing the  voice  coil  leads  at  the  terminal 
block  on  the  speaker.  With  these  leads 
shorted,  field  supply  on,  and,  of  course, 
sound  amplifier  off,  there  should  be  no 
hum,  or  only  a  very  slight  hum  coming 
from  the  speaker.  If  this  hum  can  be 
heard  six  feet  from  the  speaker,  addition- 
al filtering  should  be  placed  (see  Fig.  3) . 

Another  source  of  hum,  often  over- 
looked, is  caused  by  placing  heavy  filter 
chokes  too  near  transformer  components 
of  the  sound  amplifier.  These  chokes, 
when  in  the  power  supply  unit  of  the 
amplifier,  are  usually  the  problem  of  the 
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amplifier  engineer;  but  in  recent  years  a 
number  of  battery  eliminators  have  been 
installed  to  supply  exciter  lamp  and  low- 
voltage  field  supplies.  These  eliminators 
frequently  incorporate  massive  chokes 
which  have  a  magnetic  field  extending  in 
all  directions  from  the  cabinets,  and  if 
these  cabinets  are  placed  too  close  to  the 
sound  amplifier  or  photocell  leads,  an 
abnormal  hum  is  sure  to  be  picked  up 
and  amplified.  This  can  only  be  cured 
by  proper  isolation  of  these  chokes. 

It  should  be  remembered  that  electro- 
lytic condensers  lose  their  filtering  ability 
with  age,  which  action  is  greatly  accel- 
erated by  abnormal  heat,  too  often  pres- 
ent, due  to  close  proximity  of  transform- 
ers and  tubes.  Any  projection  room  amp- 
lifier, in  operation  for  two  years  or  more, 
which  makes  use  of  electrolytic  condens- 
ers in  any  form,  should  have  a  condenser 
check-up  at  least  every  three  months. 
The  abnormal  temperatures  existing  in 
most  projection  rooms  rapidly  dry  out 
the  "dope"  in  the  condensers  changing 
the  capacity  and  permitting  hum  or  un- 
balanced conditions  to  exist  in  the  amp- 
lifier. 

In  a  majority  of  cases,  this  insufficient 
filtering  is  easy  to  check-up  on,  because  it 
will  be  easily  noticeable  in  the  oscillo- 
scope, which  should  be  hooked  to  the 
out-put  leads  of  the  amplifier.  The  exciter 
lamps  should  be  turned  off  and  the  vol- 
ume control  set  normal.  The  presence 
of  a  heavy  hum  oscillogram  indicates 
either  defective  condensers  or  improper 
placement  of  transformer  components.  In 
a  properly  built  amplifier,  the  latter  is 
improbable.  For  amplifiers  using  a  500- 
ohm  out-put,  the  200-volt  tap  on  the 
oscilloscope  switch  should  be  used,  while 
for  voice  coil  out-puts  the  2-volt  setting 
is  better. 

A   Few   Case  Histories 

(1)  A  complete  sound  outfit  which 
had  been  operating  satisfactorily  was 
moved  from  one  theatre  to  another.  Great 
care  was  exercised  in  the  installation; 
but  when  it  was  hooked  up  a  loud  hum 
came  from  the  speakers — almost  as  loud, 
in  fact,  as  the  sound  itself.  In  check- 
ing this,  the  oscilloscope  was  connected 
to  a  phone  plug  which  was  plugged  into 
the  monitor  jack  on  the  amplifier.  Little 
or  no  hum  was  detected.  This  of  course, 
immediately  isolated  the  trouble  to  the 


FIGURE 
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FIGURE  3 
Set-up  to  check  speaker  hum 

speaker  setup.  Since  the  monitor  horn 
also  hummed,  it  was  obvious  that  the 
trouble  had  to  be  something  that  was 
common  to  all  speakers. 

A  thorough  check  showed  that  a  large 
field  supply  unit  had  been  shipped  in  an 
inverted  position  and  all  the  liquid  had 
run  out  of  the  electrolytics.  New  con- 
densers were  installed  and  the  hum  sub- 
sided. 

(2.)  A  portable  sound  outfit  used  by 
a  high  school  functioned  perfectly  in 
every  room  in  the  building  but  one — the 
physics  laboratory,  located  in  the  base- 
ment. When  used  in  this  room,  and  the 
volume  control  opened  to  normal  setting, 
a  violent  hum  issued  from  the  speaker. 
Obviously,  we  had  to  look  outside  the 
installation  for  the  trouble,  suspecting 
some  unusual  interference.  An  explor- 
ing coil,  which  in  our  case  was  made 
from  an  old  50-turn  radio  frequency  trans- 
former taken  from  a  junk  radio,  was 
hooked  to  the  in-put  of  the  oscilloscope. 
An  extension  was  placed  on  the  line  cord 
of  the  oscilloscope  which  was  carried 
to  different  positions  in  the  room. 

A  brilliant  a.  c.  oscillogram  was  reg- 
istered when  the  instrument  was  carried 
within  four  or  five  feet  of  one  of  the 
walls  which  happened  to  be  near  where 
the  projectors  had  been  used.  Investi- 
gation showed  that  on  the  other  side  of 


the  brick  wall  was  located  a  200-horse 
power  capacitor  and  2200-volt  transform- 
er bank  which  supplied  the  entire  block 
with  light  and  power.  Even  the  careful 
shielding  of  the  amplifier  was  not  proof 
against  the  enormous  magnetic  field 
generated  by  this  equipment.  The  trouble 
was  overcome  by  placing  the  screen  in 
one  corner  of  the  room  and  the  projector 
in  the  opposite  corner,  away  from  the 
transformer. 

Next  to  the  elimination  of  hum,  setting 
the  sound  optical  system  is  of  great  im- 
portance (Fig.  4) .  This  operation  is 
by  no  means  complicated,  but  requires 
patience,  common  sense  and  accuracy. 
Certainly  it  does  not  warrant  the  mystery 
and  secrecy  with  which  it  has  been  in- 
invested  by  some  manufacturers. 

To  set  the  optical  system,  it  will  be 
necessary  to  have  a  strip  or  frequency 
loop  calibrated  in  7,  8  or  9000  cycles; 
even  6000  cycles  will  do.  The  oscillo- 
scope should  be  hooked  into  the  circuit 
as  near  the  p.e.  cell  as  possible.  In 
some  outfits  using  the  transformer- 
coupled  p.  e.  cell  it  is  possible  to  hook 
the  shielded  leads  from  the  oscilloscope 
directly  to  the  line  terminals  of  the 
transformer.  With  some  installations, 
the  shield  of  the  flexible  lead  should  be 
grounded  and  the  center,  or  hot  wire, 
can  be  connected  directly  to  the  grid  of 
the  first  tube.  With  high-level  cells,  the 
high-gain  amplifier  built  into  the  oscillo- 
scope will  furnish  enough  amplification 
to  get  an  accurate  oscillogram.  It  should 
be  understood  that  the  p.  e.  cell  should 
not  be  disconnected  from  the  amplifier 
circuit,  as  this  would  remove  the  polar- 
izing voltage. 

Wherever  possible,  the  oscilloscope 
should  be  connected  as  near  the  cell  as 
possible,  in  order  to  avoid  filter  networks 
in  the  amplifier,  which  might  tend  to 
reduce  or  completely  cut  off  the  9000- 
cycle  signal.  If  a  head-  or  pre-amplifier  is 
used,  connect  to  the  line  or  output  ter- 
minals; and  where  a  voltage  amplifier 
is  used  to  drive  a  power  stage,  connect 
the  oscilloscope  to  the  output  of  the  volt- 
age amplifier. 

Many  different  methods  can  be  used  in 
setting  optical  systems.  We  have  used 
the  two  described  herein  with  consider- 
able success.  It  should  be  pointed  out 
that  for  setting  optical  systems  which 
do    not   have    a    micrometer    adjustment 
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built  in,  it  is  necessary  to  use  some  type 
of  adjusting  tool.  Many  projectionists 
have  successfully  built  adjusting  instru- 
ments out  of  odds  and  ends  found  in  the 
junk  box,  using  a  fine  thread  machine 
or  thumb  screw  as  an  adjusting  medium. 

In  emergency  cases  where  we  cannot 
fit  on  one  of  our  homemade  clamps  with 
a  micrometer  adjustment,  we  have  found 
that  snapping  a  spring  type  wooden 
clothespin  around  the  lens  barrel  will 
provide  enough  leverage  to  twist,  and 
also  slide  back  and  forth,  the  optical  sys- 
tem. 

We  will  review  briefly  the  fact  that 
a  9000-cycle  loop  has  a  sound  track 
made  up  of  thousands  of  equally  spaced 
light  and  dark  photographic  lines  run- 
ning exactly  at  right  angles  to  the  length 
of  the  film.  There  are  9000  of  these 
lines  to  each  1%  foot  of  film,  which  is 
projected  at  the  rate  of  90  feet  a  minute. 
When  the  optical  system  is  in  perfect 
focus,  the  beam  of  light  will  be  cut  off 
completely  as  each  line  passes  down 
along  the  aperture  plate;  in  other  words, 
when  in  perfect  focus,  there  will  be  9000 
white  flashes  per  second  projected  on  to 
the  p.  e.  cell. 

If  the  projector  system  is  out  of  focus, 
more  than  1  dark  line  will  be  cut  by 
the  beam,  which  will  completely  destroy 
the  high-frequency  response  and  give  a 
characteristic  mushy  sound  to  both  voice 
and  music.  It  is  also  important  that  the 
beam  of  light  projected  by  the  optical 
system  be  exactly  parallel  with  the  lines 
on  the  film,  because  if  this  line  cuts  the 
film  at  a  diagonal,  the  result  will  be 
the  same  as  if  more  than  one  line  was  cut 
at  a  time. 

With  outfits  which  have  the  optical 
system  held  in  place  with  slots  or  keys, 
no  attention  need  be  paid  to  this  last 
item  as  this  system  always  has  the  light 
beam  parallel  with  the  frequency  lines. 
However,  a  maiority  of  systems  do  not 
have  this  feature. 

We  use  the  following  method  for 
setting  optical  systems  where  d.  c. 
is  available  at  the  exciter  lamp. 
[A  different  method  should  be  used 
where  a.  c.  is  used  on  the  exciter  lamp, 
as  the  fluctuation  of  the  light  source  on 
a.  c.  must  be  considered  when  reading 
the  oscillogram.]  After  the  oscilloscope 
is  connected,  the  frequency  loop  should 
be  threaded  through  the  sound  mechan- 
ism. Many  of  the  newer  installations 
permit  the  use  of  a  very  short  frequency 
loop  which  need  not  be  threaded  through 
the  projector  mechanism  at  all. 

The  exciter  lamp  should  be  shielded 
and  the  projection  room  lights  turned 
out  in  order  to  get  the  best  possible 
view  of  the  oscillogram.  The  scanning 
mirror  speed  is  opened  full,  and  the  pro- 
jector is  run  at  normal  speed.  One  should 
avoid  damage  to  the  loop  which  can  eas- 


FIGURE    4 
Checking    the    optical    system 

ily  result  if  it  catches  on  various  projec- 
tions. The  set  screw  holding  the  optical 
system  should  then  be  loosened,  and  if 
no  micrometer  adjustment  or  clamp  is 
available,  the  clothespin  or  wooden  fuse 
tong  is  snapped  on  the  barrel  of  the 
optical  system.  The  beam  should  be 
focused  down  as  far  as  possible  with 
the  naked  eye. 

The  oscillogram  will  probably  re- 
semble a  straight  band  of  light,  which 
should  be  adjusted  with  the  sensitivity 
control  so  that  it  covers  about  three- 
fourths  of  the  scanning  mirror.  In  order 
to  line  the  slit  image  up  parallel  with 
the  frequency  lines,  carefully  rotate  the 
lens  barrel  until  the  individual  frequency 
lines  begin  to  spread  out  from  the  band 
on  the  oscillogram.  It  should  be  remem- 
bered that  this  slit  image  projected  by 
the  optical  system  should  never  be  less 
than  .001,  and  for  high  fidelity  results 
is  .0008  inches  high.  For  this  leason, 
patience  is  required  in  order  to  get  a 
clear-cut  and  sharp-toothed  oscillogram. 

Holding  this  position,  the  optical  sys- 
tem should  be  cautiously  slid  forward  or 


backward.  This  change  will  immediately 
be  registered  by  an  increase  or  decrease 
in  the  height  of  the  oscillogram.  The  opti- 
cal system  will  be  in  perfect  focus  and 
alignment  when  the  oscillogram  is  at  its 
highest  and  the  saw-tooth  effect  is  at  its 
sharpest  and  clearest.  When  this  point  is 
reached  the  optical  system  should  be 
locked  into  place,  if  possible,  without 
moving  the  lens  barrel. 

When  d.  c.  is  not  available,  another 
method  has  been  used  to  set  the  system. 
The  oscilloscope  is  hooked  up  in  the 
same  way.  The  frequency  loop  is  hooked 
up  in  the  same  manner,  but  the  motor 
is  not  run.  After  a  few  turns  of  the  motor 
by  hand,  in  order  to  take  up  any  slack  in 
the  film,  the  exciter  lamp  is  turned  on. 
The  optical  system  is  focused  as  nearly 
as  possible  by  sight,  and  the  projector 
motor  is  carefully  turned  until  the  light 
passes  through  the  light  part  between 
two  of  the  dark  frequency  lines.  This 
light,  modulated  by  the  a.  c.  supply 
and  picked  up  by  the  p.  e.  cell,  will  give 
a  distinct  60-cycie  oscillogram. 

As  in  the  other  method,  the  sensitivity 
control  is  used  so  that  this  oscillogram 
covers  about  three-fourths  of  the  mirror, 
and  then  the  scanning  motor  speed  is 
varied  to  bring  the  image  at  or  near  a 
stationary  position,  (not  important,  but 
we  found  it  easier  to  work).  The  pro- 
jector is  then  very  cautiously  turned 
(often  better  results  can  be  had  by  tak- 
ing hold  of  the  sound  shaft  itself  and 
moving  it  slightly).  This  requires  great 
care,  and  close  attention  must  be  given 
the  oscillogram.  With  patience,  it  will 
be  found  that  the  lens  can  be  moved 
so  that  when  the  slightest  tension  is  ap- 
plied to  the  sprocket,  the  a.  c.  oscillo- 
gram will  go  from  a  maximum  to  a  min- 
imum reading. 

The  theory  behind  this,  of  course,  is 
simple.  When  the  lens  is  in  focus,  the 
slit  image  being  the  same  height  as  the 
frequency  line,  as  the  dark  line  is  pulled 
down  it  will  completely  cut  off  the  light 


PHOTOCELL  SENSITIVITY  CHANGE  URGED 


SOUND  picture  engineers  are  urged  to 
develop  a  new  photocell  as  an  aid  to 
proper  rendition  of  color  films  in  the 
current  report  of  the  Color  Committee  of 
the  S.M.P.E.  An  excerpt  therefrom  fol- 
lows: 

"The  use  in  the  projector  of  a  photo- 
electric cell  such  as  the  caesium  cell,  hav- 
ing most  of  its  sensitivity  outside  the 
region  of  the  visible  spectrum,  requires 
that  color  processes  deal  not  only  with 
the  visible  spectrum  but  also  with  the 
added  region  in  which  the  photocell  is 
sensitive.  This  imposes  a  further  bur- 
den upon  those  working  in  color.  Their 
problems  would  be  considerably  simpli- 


fied were  the  sensitivity  of  the  photocell 
confined  to  the  visible  spectrum.  The 
sound  men  themselves  would  gain  an 
advantage  also  in  such  a  case,  due  to  a 
simplification  of  the  design  and  accurate 
focus  setting  of  the  optical  system  in  the 
reproducer. 

We  do  not  mean  in  any  way  to  urge 
a  return  to  the  potassium  cell  used  prior 
to  the  advent  of  the  caesium  cell,  but 
rather  to  urge  the  search  for  a  cell  having 
all  the  advantages  of  the  caesium  cell  but 
with  its  principal  sensitivity  within  the 
visible  range.  In  other  words,  the  Color 
Committee  believes  that  the  ideal  photo- 
cell for  the  projector  has  not  yet  been 
developed  and  it  would  urge  the  sound 
men  to  seek  it." 
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from  the  p.  e.  cell,  and  the  oscillogram 
will  drop  to  zero  or  minimum.  As  the 
film  is  moved  forward  slightly,  the  light 
area  of  the  frequency  strip  will  come 
before  the  slit  image,  and  the  oscillogram 
will  rise  to  a  maximum.  With  the  clear 
space  before  the  optical  system,  the  slit 
image  can  be  easily  adjusted  parallel 
to  the  frequency  lines;  because  if  the 
image  is  even  slightly  diagonal  to  the 
frequency  lines,  it  will  be  immediately 
shown  by  a  decrease  the  width  of  the 
oscillogram,  since  the  lapping  over  of 
the  light  beam  at  each  end  will  decrease 
the  amount  of  light  passing  between  the 
frequency  lines  and,  of  course,  will  be 
registered  on  the  oscilloscope. 

Both  of  these  methods  require  patience 
and  care,  but  are  well  worth  the  effort. 
We  have  found  that  this  is  a  "two  men" 
operation,  if  ever  there  was  one,  and  it 
is  not  unusual  to  spend  at  least  an  hour 
in  setting  a  single  system.  One  optical 
system  set  in  this  way  was  checked  in 
a  laboratory  and  found  to  be  off  less 
than  40  cycles. 

The   Exciter    Lamp    Setting 

After  setting  the  optical  system,  the 
exciter  lamp  deserves  some  attention. 
Here,  too,  it  is  impossible  to  make  a 
setting  with  the  naked  eye.  For  con- 
venience, we  usually  plug  the  oscilloscope 
into  the  output  or  monitor  jack.  The  ex- 
citer lamp  is  lighted  and  focused  so  as 
to  get  a  clear  field  on  the  photo  cell. 
Then  the  projector  motor  is  turned  on, 
(no  film  in  the  projector)  and  the  gain 
control  brought  up  until  the  amplifier 
output  registers  as  a  flat-band  oscillo- 
gram. 

If  the  oscillogram  has  jagged  edges — 
i.  e.,  a  noise  oscillogram — it  indicates 
that  the  lamp  is  either  too  high  or  too 
low.  Careful  adjustment  will  clear  up 
this  noise  pattern.  When  running,  the 
projector  motor  carries  a  certain  amount 
of  normal  vibration  to  the  filament  of 
the  exciter  lamp1.  Even  though  this  vi- 
bration may  be  less  than  .0001  inch,  if 
the  exciter  lamp  is  too  high  or  too  low, 
the  slit  beam  will  be  modulated  thereby 
and  effect  the  output  of  the  amplifier. 
This  is  particularly  noticeable  in  high 
fidelity  installations. 

(Ed's.  Note:  A  system  for  vibration  meas- 
urements, utilizing  a  special  oscilloscope, 
has  been  developed  by  the  manufacturer 
of  the  "Neobeam".  A  special  folder  there- 
on  is   available.) 

(TO  BE  CONTINUED) 

RCA's   300%   Business   Rise 

RCA  Photophone  has  announced  an  in- 
crease of  almost  300%  in  High  Fidelity 
theatre  reproducer  installations  during 
the  first  six  months  of  this  year,  as  com- 
pared with  last.  All  new  jobs  were  com- 
plete sound  systems,  it  was  said,  and  did 
not  include  modernization  jobs. 


BITTER  TWO-MEN  SHIFT  BATTLE 
WAGED  BY  CANADIAN  UNIT 

By  E.  J.  WILLIAMS 

SECRETARY,     LOCAL    348,     VANCOUVER,     B.     C,     CANADA 


Projectionists  and  exhibitors  in  British 
Columbia  (Can.)  have  locked  horns  in  a 
bitter  fight  revolving  around  the  two-men 
projection  shift  standard  that  has  been 
maintained  on  the  statute  books  by  I.  A. 
units  for  many  years.  Tremendous  political 
pressure  was  exerted  by  the  exhibitors  to 
force  a  showdown,  which  took  the  form  of 
a  series  of  hearings  before  governmental 
representatives  upon  whose  decision  hinges 
the  fate  of  the  statute. 

Details  of  this  titanic  struggle  are  ap- 
pended hereto  for  the  enlightenment  of 
other  units  of  the  craft,  not  only  on  the 
score  of  procedure  and  an  expose  of  ex- 
hibitor objection  to  such  statutes  but  also 
because  of  the  interesting  technical  data 
presented. — Ed. 

THE  scope  of  the  current  investigation 
into  projection  room  manpower  re- 
quisites within  the  province  of  British 
Columbia,  presided  over  by  Commissioner 
J.  M.  Coady,  is  indicated  by  the  ap- 
pended summary  of  matters  to  be  con- 
sidered : 

(1)  Whether  it  is  contrary  to  public 
interest  to  allow  less  than  two  licensed 
projectionists  to  operate  a  kinematograph 
in  a  projection  room  containing  more 
than  one  kinematograph,  where  an  ap- 
proved automatic  fire  extinguisher  is  in- 
stalled on  each  kinematograph; 

(2)  whether  it  is  in  the  public  inter- 
est to  have  more  than  one  class  of  pro- 
jectionist in  addition  to  apprentice  pro- 
jectionists; and 

(3)  to  allow  a  kinematograph  to  be 
operated  in  a  moving  picture  theatre  that 
has  no  rewind-room;  and 

(4)  to  hold  examinations  for  projec- 
tionists' licenses  elsewhere  than  in  the 
examining  room  at  Vancouver  and  by 
less  than  a  full  board  of  examiners;  and 

(5)  to  reduce  the  period  for  which 
temporary  permits  may  be  granted  from 
one  year  to  sixty  days,  and  whether  the 
permit  shall  be  restricted  to  the  moving 
picture  theatre  in  which  the  permitee  is 
working  at  the  time  the  permit  is  granted. 

(6)  Into  all  matters  incidental  to  the 
matters  aforesaid. 

All  B.  C.  Projectionists  Hit 

Senator  J.  W.  de  B.  Farris,  K.C,  ap- 
neared  for  the  theatre  interests,  and  the 
Hon.  Gordon  Wismer,  K.  C,  M.  L.  A.,  for 
Local  348,  Vancouver,  and  Local  168, 
Victoria. 

All  theatres  and  projectionists  in  Brit- 
ish Columbia  come  under  the  control  of 
the  fire  marshal  and  not  under  individual 
city  ordinances,  as  is  common  in  most  of 
the  United  States.     Therefore  every  pro- 


jectionist in  B.  C.  is  affected  by  the  find- 
ings of  the  commission. 

Prior  to  the  hearings  Commissioner 
Coady,  Brother  Pollock,  pres.  of  Local  348 
and  F.  Gow  of  Famous  Players  Canadian 
Corp.  visited  eight  representative  theatres 
so  that  the  Commissioner  might  acquaint 
himself  with  the  various  types  of  projec- 
tion equipment  and  with  procedure. 

We  opened  the  proceedings  and  the 
following  witnesses  testified:  J.  Thomas, 
fire  marshal  for  B.  C. ;  W.  Oswald,  assist- 
ant fire  marshal  and  theatre  inspector; 
assistant  fire  chief  De  Graves  of  Van- 
couver; W.  Meyer,  theatre  inspector  of 
Seattle;  Mr.  Taylor,  chief  inspector  of 
electrical  energy  for  B.  C,  who  is  also 
a  member  of  the  examining  board  for 
projectionists;  Brother  J.  Moore,  b.a.  for 
Local  159,  Portland,  Oregon. 

The  examination  and  cross  examination 
of  these  witnesses  was  very  thorough  but 
they  all  maintained  that  two  qualified 
projectionists  on  duty  at  all  times  was 
the  best  prevention  in  their  opinion  of 
film  fires. 

We  then  called  Dr.  W.  F.  Seyer  of  the 
University  of  British  Columbia  who  testi- 
fied on  the  fire  hazards,  fumes  and  gases 
of  nitro-cellulose  film.  He  also  expressed 
the  opinion  that  if  the  public  realized 
how  inflammable  nitro-cellulose  film  is 
there  would  be  no  dispute  about  safety 
devices  in  projection  rooms.  He  also 
said  that  anything  which  tends  to  re- 
duce the  fire  hazard  and  the  danger  from 
lethal  gases  would  be  desirable.  Dr. 
Seyer  testified  to  some  temperature  tests 
he  had  made  in  three  theatres  in  Van- 
couver, the  results  of  which  are  extremely 
interesting: 

Aperture  Temperature  Tests 
Test  A:  Peerless  L.  I.  lamp,  using 
National  carbons  and  50  amps.,  old-style 
Simplex  with  front  shutter.  Temperature 
at  the  aperture,  1040  degrees  F.  A.  flash 
test  with  film  was  made  and  the  film  ig- 
nited in  less  than  half  a  second.  It  was 
too  fast  to  be  timed  with  a  stop  watch. 

Test  B:  Brenkert  "H"  Suprex  lamp, 
Model  "H"  Motiograph,  62  amps.  Tem- 
perature at  the  aperture  with  shutter 
open,  1256  degrees  F.;  with  projector 
running,  i.e.,  with  the  rear  shutter  in  op- 
eration, the  temperature  was  770  degrees 
F. 

Test  C:  Ashcraft  high-intensity  lamp, 
100    amps.,    at    the    arc,    Super-Simplex 
projector.     Temperature  at  the  aperture, 
(Continued  on  page  26) 


TYPICAL    TROUBLES    IN    MODERN 
SOUND  REPRODUCING  UNITS 
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FLASH!  and  a  burnt-out  amplifier 
rewarded  an  experienced  projection- 
ist who  applied  to  his  new  sound 
system  exactly  the  same  inspection  pro- 
cedure followed  with  the  old.  An  estab- 
lished item  of  his  check-up  routine  was 
to  lift  one  of  the  push-pull  output  tubes 
from  its  socket,  in  order  to  read  the  plate 
current  through  the  other.  His  old  tubes 
were  tested  that  way  repeatedly;  a  serv- 
ice engineer  had  recommended  the  trick 
years  before.  But  the  first  time  he  tried 
it  with  the  new  amplifier,  the  thing  blew 
up  in  his  face. 

After  repairs  were  completed,  he  found 
he  would  have  to  test  output  tubes,  there- 
after, either  by  turning  off  the  amplifier 
and  substituting  a  comparison  tube  of 
known  plate  current,  or  by  using  a  socket 
analyzer.  He  happened  to  have  one  of 
the  new  systems  that  would  not  stand 
up  under  this  old  type  of  test. 

Some  of  the  new  equipments  will.  The 
difference  is  a  matter  of  the  safety  fac- 
tor built  into  the  apparatus.  Greater 
compactness  and  lower  price  for  the 
same  power  output  must  be  paid  for  in 
some  way;  one  way  is  to  work  an  ampli- 
fier at  greater  efficiency,  which  may  mean 
closer  to  the  point  of  break-down. 

When  one  tube  of  a  push-pull  pair  is 
removed  from  service,  even  momentarily, 
the  plate  voltage  at  the  other  tube  rises. 
If  that  tube  were  normally  working  at 
about  maximum  capacity,  the  voltage  in- 
crease thus  created  might  cause  a  flash- 
over,  either  in  the  tube  itself  or  at  the 
socket.  In  the  case  just  mentioned  the 
socket  insulation  broke  down  (prongs 
of  the  newer  tubes  being  much  more 
crowded  than  those  of  earlier  models) . 
The  flash  overloaded  and  burned  out 
the  power  transformer.  The  tube  itself 
was  not  damaged:  the  short  circuit  pro- 
tected it.  Repairs  were  limited  to  a  new 
transformer  and  a  new  socket. 

Routine  Inspection  Changes 

Although  many  modern  amplifiers 
would,  as  stated,  easily  withstand  meth- 
ods of  testing  that  are  dangerous  in  the 
case  of  others,  all  modern  equipment  is 
built  to  operate  at  relatively  high  effi- 
ciency, and  it  is  always  safest  to  avoid 
any  test  that  may  create  even  a  tempor- 
ary overload  anywhere.     Modern  equip- 


ment is  also  relatively  compact  in  con- 
struction, further  increasing  its  sensi- 
tivity to  voltage  increase  at  any  point. 

A  rather  similar  case  occurred  in  a 
projection  room  with  non-ventilated 
lamphouses.  The  amplifier  broke  down 
three  times,  at  approximately  four-month 
intervals.  Each  time  it  was  returned  to 
its  manufacturer,  the  trouble  was  found 
to  be  socket  flash-over,  resulting  in  a 
burnt-out  power  transformer.  Finally  it 
was  sent  to  the  laboratory,  not  to  the  re- 
pair department,  and  examined  thor- 
oughly. It  was  washed  out  with  carbon 
tetrachloride,  which  was  allowed  to  stand 
and  evaporate.  A  sediment  of  carbon 
dust  remained  behind.  Unquestionably, 
this  dust  had  collected  at  the  socket  and 
formed  a  conducting  path  between  the 
crowded  terminals. 

The  theatre  at  first  doubted  the  manu- 
facturer's report,  stating  that  with  their 
old  equipment  dust  had  been  blown 
out  with  a  bellows  once  a  year,  and  there 
was  never  any  trouble.  But  in  the  old 
equipment    the    high-voltage    prongs    of 

The  decibel  scale  of  loudness  is  based 
on  zero  representing  a  loudness  of  a 
sound  that  is  barely  audible,  and  the 
loudness  of  any  sound  is  measured  in 
decibels  above  this  threshold  of  audi- 
bility. 


Loudness 

in                 Physical 
Decibels         Intensity 

Example 

0 

1 

Barely  audible. 

10 

10 

Whisper    at    5    feet. 

20 

100 

Quiet  room ;  quiet 
out-of-doors. 

30 

1000 

Quiet  office. 

40 

10,000 

Quiet    conversation. 
Early  theatre   repro- 
ducers. 

50 

100,000 

Noisy  office;  conver- 
sation at  5  ft. 

60 

1,000,000 

Loud  conversation ; 
busy  city  traffic ; 
modern  theatre  re- 
producer. 

70 

10,000,000 

Loud  radio  music; 
push-pull  record- 
ing and  reproduc- 
tion. 

80 

100,000,000 

Very  loud  radio  mu- 
sic;   subway  train. 

90 

1,000,000,000 

Pneumatic  drill. 

100 

10,000,000,000 

Airplane  motor  at  10 
feet. 

the  output  tubes  had  been  separated 
from  ground  by  more  than  an  inch.  In 
the  modern  amplifier  the  spacing  was 
less  than  %  inch.  The  theatre  eventu- 
ally agreed  to  use  their  bellows  once  a 
month,  and  have  had  no  trouble  since. 

These  two  incidents  may  serve  to  il- 
lustrate differences  in  inspection  and 
maintenance  procedure  between  earlier 
and  modern  sound  apparatus.  Two  spe- 
cific cases,  of  course,  do  not  exhaust  the 
list  of  such  differences,  which  depend 
in  detail  upon  the  design  of  the  appara- 
tus involved. 

A  minor  but  useful  example  lies  in  a 
routine  precaution  once  commonly  taken 
against  hum.  It  was,  and  frequently  still 
is,  standard  procedure  to  inspect  regu- 
larly the  holding  bolts  of  the  power 
transformer  and  the  filter  chokes,  tight- 
ening the  nuts  if  found  loose.  Any 
loosening  of  the  grip  upon  laminations 
usually  resulted  in  apparatus  hum.  But 
some  modern  transformers  and  coils  are 
riveted;  there  is  nothing  to  tighten;  and 
if  the  rivets  should  work  loose,  the 
remedy  would  be  a  new  part. 

Filter  condensers  used  in  the  earlier 
amplifiers  were  almost  immune  against 
natural  deterioration.  High  voltage 
might  puncture  them,  or  overheating 
might  boil  out  some  of  the  insulating 
compound,  but  normally  they  would  last 
forever,  because  they  consisted  of  sheets 
of  metal  spaced  by  sheets  of  paper  or 
mica — nothing  to  spoil. 

Nearly  all  modern  amplifiers,  however, 
use  electrolytic  condensers,  which  are 
chemical  devices  and  subject  to  deterior- 
ation from  a  number  of  causes.  They 
pack  extremely  high  capacitance  into 
very  small  space,  weigh,  and  (by  com- 
parison) cost  almost  nothing — but  they 
go  bad.  Thus  in  an  amplifier  in  which 
transformer  bolts  have  been  eliminated, 
the  condensers  may  need  watching  in- 
stead. They  in  turn  will  cause  hum  if 
internal  deterioration  causes  a  decline 
in  capacitance. 

The  simplest  way  to  check  on  such 
filter  condensers  is  to  listen  to  the  resid- 
ual hum  in  the  rectifier  output,  using  test 
phones.  This  requires  making  temporary 
contact  with  the  internal  wiring  of  the 
amplifier,  which  is  best  done  by  means 
of  "test  prods".  The  prods  are  insulated 
shafts  about  6  or  8  inches  long,  terminat- 
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ing  in  replaceable  phonograph  needles. 
The  test  phone  wires  connect  to  the 
phono  needles  through  the  insulated 
shafts.  The  diameter  of  these  shafts  is 
approximately  y±";  they  can  reach  any- 
where even  in  the  most  crowded  ampli- 
fier. If  necessary,  the  sharp  needles  can 
be  pushed  right  through  insulation  to 
contact  the  wire  inside;  the  insulation 
suffers  no  material  damage. 

Periodic  checks  will  familiarize  the 
projectionist  with  the  sound  of  the  nor- 
mal residual  hum.  In  case  of  increase 
of  hum  in  the  sound,  the  same  test  will 
disclose  whether  filter  output  hum  has 
increased,  and  hence  whether  the  trouble 
is  caused  by  defective  filtering,  due  prob- 
ably to  deterioration  of  electolytic  con- 
densers. The  condensers  themselves  can 
always  be  disconnected  and  checked  on 
any  analyzer  equipped  to  check  capaci- 
tance. The  nearest  radio  store  has  such 
an  analyzer. 

However,  locating  the  point  of  the 
filter  output,  in  the  amplifier  wiring,  may 
prove  considerably  more  difficult  than 
making  these  simple  tests,  which  is  one 
reason  why  circuit  diagrams  are  much 
more  important  now  than  ever  before. 

Circuit  Data   Important 

Formerly  many  tests  could  be  made  at 
the  terminals  of  the  external  wiring.  The 
rectifier  and  its  filter,  for  example,  often 
occupied  a  separate  panel,  wired  to  the 
amplifier  proper  through  conduit, 
and  easily  tested  at  a  connection  point. 
Circuits  today  have  not  increased  greatly 
in  complexity,  but  more  of  them  are 
grouped  in  a  single  cabinet,  and  the 
difficulty  of  tracing  them  is  correspond- 
ingly increased. 

But  although  these  circuits  are  harder 
to  trace,  tracing  them  is  more  necessary 
than  ever  because  there  are  fewer  ex- 
ternal connections  at  which  tests  can  be 
made,  for  either  trouble-shooting  or 
routine  inspection.  Sound  tests  with 
headphones,  and  meter  tests  of  voltage 
or  current,  are  now  practically  all  in- 
ternal. They  are  made  either  with  a 
socket  analyzer  or  with  the  inexpensive 
test  prods  already  described,  but  even 
where  the  analyzer  is  available,  the  prods 
often  will  be  needed  also,  to  run  down 
the  internal  cause  of  some  trouble  indi- 
cated by  the  socket  readings. 

Manufacturers  generally  have  not  fol- 
lowed the  earlier  practice  of  supplying 
wiring  diagrams  as  well  as  schematics. 
This  omission  occasioned  considerable 
difficulty  for  projectionists  who  were 
competent  trouble-shooters.  He  studied 
the  schematics  of  new  equipment  but 
overlooked  identifying  the  actual  parts 
inside  the  amplifier  case.  Formerly  he 
checked  the  schematic  for  possible 
causes  of  trouble,  noting  the  number  of 
any  suspected  part,  as  C-l,  R-3,  etc., 
which   identified   the   same   part   in   the 


wiring  diagram  and  which  showed  its 
physical  position  in  the  amplifier  or 
other  assembly.  Locating  the  part  in  the 
amplifier  itself  was  made  more  simple 
because  it  bore  the  same  identifying 
number,  painted  on. 

With  his  new  equipment  this  trouble- 
shooter  studied  his  schematic  as  usual; 
but  he  didn't  have  a  wiring  drawing.  He 
was  confronted  with  a  maze  of  crowded 
amplifier  parts,  none  of  which  was  num- 
bered. The  defective  resistor  he  was 
looking  for  was  buried  out  of  sight 
under  other  equipment,  and  actually 
found  by  unlacing  the  cable  form  and 
tracing  wires  backward  from  the  sprock- 
ets. This  loss  of  time  did  no  harm 
because  there  was  a  duplicate  channel; 
but  the  trouble-shooter  has  since  studied 
his  amplifier  as  diligently  as  his  diagram, 
and  has  coded  many  of  the  actual  parts 
in  india  ink,  in  conformity  with  their 
diagram  numbers. 

Another  complexity  of  some  recent 
systems,  involving  special  maintenance 
problems  is  the  current  meter  calibrated 
in  percentage  instead  of  in  milliamperes. 
[Two  amplifier  circuits  using  meters 
with  this  calibration  are  shown  in  I.  P. 
for  Dec.  1936,  pp.  23-4.]  The  percentage 
meter  has  definite  advantages  when  used 
(through  switches)  to  check  on  more 
than  one  circuit.  It  is  wired  through 
suitable  resistors,  by  means  of  which  it 
always  reads  100%  at  proper  current 
value.  But  proper  values  for  two  differ- 
ent circuits  may  be  very  different  in 
terms  of  milliamperes.  The  switching 
resistors  automatically  take  care  of  this 
difference;    but  in  time   of  trouble   the 

Accessories   for   sound    reproducer    tests 


Various  test  prods 


Needle  and  solderless  prods 


Pencil-type     test     leads 


percentage  reading  is  useless  for  the 
purpose  of  applying  Ohm's  Law  to  the 
associated  tube  circuits. 

Proper  conversion  tables,  prepared  in 
advance  and  posted,  should  show  what 
every  percentage  reading  means  in  terms 
of  actual  current.  Ohm's  Law  can  then 
be  applied  to  any  reading  given,  as  in  the 
case  of  earlier  types  of  apparatus  in 
which  meters  were  calibrated  directly. 
For  ordinary  inspection,  on  the  other 
hand,  the  percentage  reading  is  sufficient, 
and  the  projectionist  does  not  have  to 
remember  what  is  proper  current  for 
each  of  the  several  circuits  under  test. 

Preparing  for  Trouble 

The  double  amplifying  channel  is  in- 
creasingly important  today  owing  to  the 
impracticability  of  emergency  precau- 
tions used  in  the  past.  For  example, 
several  thousand  theatres  used  an  ampli- 
fier rack  that  consisted  of  three  units — 
voltage,  driver  and  power  amplifiers.  Be- 
cause it  used  the  highest  operating  volt- 
age, and  for  other  reasons,  the  power 
stage  was  the  most  likely  to  break  down. 

A  simple  precaution  was  taken.  The 
input  and  output  leads  of  that  amplifier 
were  wired  to  a  switching  panel  mounted 
on  the  same  rack.  In  case  of  trouble, 
throwing  the  switch  cut  the  power  ampli- 
fier out  of  circuit;  with  the  speakers 
being  supplied  by  the  driver  amplifier, 
a  push-pull  stage  of  the  same  output  im- 
pedance. Loss  of  volume  was  compensated 
for  as  far  as  possible  by  raising  the  fader 
and  the  gain  control.  The  power  ampli- 
fier was  then  repaired  at  leisure. 

The  greater  number  of  modern  equip- 
ments do  not  permit  this  form  of  emer- 
gency precaution:  the  driver  stages  are 
not  push-pull;  the  amplification  of  the 
output  stage  is  so  great  that  the  output 
tubes  are  indispensable  (this  is  especi- 
ally true  where  beam  power  or  pentode 
tubes  are  used)  ;  and,  lastly,  few  mod- 
ern systems  have  a  separate  output  unit 
easily  switched  in  the  manner  described. 

Where  the  output  stage  is  simply  part 
of  a  general  amplifier,  linked  to  preced- 
ing stages  by  a  coupling  transformer,  or 
by  phase  inversion  and  condenser  coup- 
ling, switching  of  this  kind  would  intro- 
duce  serious   circuit   complications. 

Again,  many  earlier  precautions  re- 
volved around  the  external  power  supply 
units,  and  consisted  of  either  dupli- 
cating such  units  or  arrangements  by  the 
projectionist  to  permit  easy  substitution 
of  storage  or  B  batteries  for  temporary 
service.  Such  precautions  are  still  use- 
ful in  the  case  of  some  speaker  field  sup- 
plies, and  d.c.  exciter  lamp  supply,  but 
are  impracticable  so  far  as  amplification 
is  concerned.  Dual  channels  are  the  only 
remedy. 

Phone  jacks  were  at  one  time  in- 
stalled between  the  different  amplifiying 
units  to  facilitate  sound  tests  at  several 
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points  of  the  circuit.  Outage  of  sound, 
hums,  noises  and  distortion  could  be 
traced  readily  with  that  help.  The  low 
impedance  coupling  lines  between  the 
component  parts  of  the  system  (200  or 
500  ohms)  permitted  this  use  of  head- 
phones, the  impedance  of  which  is  too 
high  to  seriously  disturb  the  match. 
Coupling  circuits  today  are  more  largely 
internal,  the  connection  of  phones  to 
which  presents  a  more  serious  problem, 
and  many  current  amplifiers  are  so  com- 
pactly built  that  space  for  two  or  three 
midget  phone  jacks  is  not  available.  The 
socket  analyzer  again  suggests  itself 
as  the  most  practicable  substitute. 

Projectionists  with  W.  E.  Mirrophonic 
systems  were  upset  because  another  cus- 
tomary precaution  was  voided.  It  was 
routine  to  test  the  speakers  individually 
daily.  The  new  equipment  has  no  pro- 
vision for  switching  speakers  on  or  off 
individually,  the  output  circuits  not  being 
adaptable  at  all  to  simple  alteration 
along  those  lines.  After  consulting  the 
manufacturer,  it  was  found  that  the  only 
remedy  was  to  have  an  assistant  man- 
ager walk  across  the  front  of  the  screen 
each  morning  and  listen  to  the  individ- 
ual speakers.  The  management  disliked 
this  arrangement,  but  the  projectionist 
could  do  nothing  about  it. 

Spare   Parts   Replacement 

The  newer  apparatus  offers  several 
maintenance  advantages  relative  to  spare 
parts.  Conspicuously,  modern  tubes 
rarely  burn  out  and  are  not  often  micro- 
phonic. They  weaken  slowly,  but  simple 
plate  current  readings  give  ample  warn- 
ing of  this  deficiency.  Consequently, 
comparatively  few  spares  are  carried. 

Photo-electric  cells  also  are  very  reli- 
able ;  but  they  now  commonly  derive  their 
excitation  from  a  common  source,  a 
breakdown  of  which  results  in  high  out- 
put voltage  that  may  polarize  both  cells. 
It  is  smart  to  carry  two  cells  in  stock; 
they  will  not  deteriorate,  as  did  earlier 
types. 

Exciter  lamps,  fuses,  motor  brushes, 
etc.,  are  not  subject  to  changes  of  de- 
sign, and  should  be  serviced  as  always. 

Electrolytic  condensers  should  not 
be  bought  far  in  advance,  against  an 
indefinite  replacement  need.  They  may 
spoil  while  standing,  especially  the 
cheaper  type  that  are  not  too  thoroughly 
sealed  and  tend  to  dry  out. 

Power  transformers  are  more  likely 
to  break  down  than  formerly.  They  are 
also  cheaper.  An  amplifier  seldom  uses 
more  than  one,  where  formerly  three 
were  used  in  a  single  unit.  A  spare  may 
be  advisable. 

Resistors  need  special  attention  in  pur- 
chase: often  amazingly  inexpensive, 
seme  types  can  be  bought  for  two  or 
three  cents.  But  even  models  that  cost 
much  more  are  not  rated  as  accurately 


as  formerly.  Some  manufacturers  allow 
10%  tolerance;  others  as  much  as  25%. 
Except  where  wattage  requirements  are 
high,  resistors  guaranteed  to  be  within 
1%  tolerance  can  be  had  for  about  a 
dollar  apiece,  and  are  preferable.  Offer 
the  nearest  radio  store  a  small  increase 
in  price  for  a  resistor  accurately  rated, 
leaving  him  to  choose  one  from  his  stock 
by  reading  a  dozen  or  two  with  his 
ohmmeter.  Resistors  of  the  more  ex- 
pensive type,  designed  to  withstand 
more  than  5  watts,  are  best  bought  di- 
rectly from  a  manufacturer  of  good  repu- 
tation, who  will  advise  on  request  just 
how  accurate  are  his  ratings. 

Amplifiers  that  work  their  output  tubes 
at  voltages  close  to  the  rated  maximum 
for  the  tube  in  question,  and  use  tubes 
with  many  contact  prongs  crowded  close 
together,  are  particularly  susceptible  to 
socket  flash-over,  as  already  explained. 
In  addition  to  stocking  spare  output 
tubes  and  a  spare  power  transformer, 
where  such  amplifiers  are  used,  it  is  ad- 
visable to  stock  spare  output  sockets,  be- 
cause the  flash-over  may  occur  at  the 
socket  itself  and  ruin  it. 

If  your  soldering  iron  has  a  somewhat 
broad  tip,  as  is  often  the  case,  a  second 
iron  with  a  very  fine  tip  should  be  added 
for  getting  into  the  tight  places  of  mod- 
ern equipment — or  the  tip  alone  may  be 
purchased  and  substituted  as  occasion 
requires.  If  the  spare  parts  cabinet  has 
only  solid  solder  and  flux,  rosin  core 
solder  should  be  ordered  to  avoid  smear- 
ing flux  (more  or  less  corrosive)  on 
neighboring  parts. 

Optics    Require    Greater    Care 

Some  modern  sound  optical  systems 
complicate  the  problem  of  keeping  the 
optical  train  clean.  An  ample  supply  of 
lens  paper  should  be  available.  The  rel- 
atively simple  optical  assemblies  of  the 
past  seldom  required  the  use  of  lens 
paper. 

The  crowding  typical  of  modern  con- 
struction adds  one  factor  to  the  speci- 
fications for  amplifier  replacement  parts. 
Formerly  the  electrical  characteristics 
of  such  parts  constituted  the  most  im- 
portant factor;  today  (except  when  or- 
dered from  the  original  manufacturer) 
physical  dimensions  are  equally  vital.  If 
they  are  neglected,  the  replacement  may 
prove  too  large  for  the  space  available. 
Fortunately,  parts  of  any  electrical  rat- 
ing can  now  be  furnished  as  small  as 
necessary  by  practically  any  parts  manu- 
facturer or  supplier. 

To   sum   up:    New   designs   in   equip- 

Anybody  having  a  copy  of  I.P.  for 
September,  1936,  (Vol.  11,  No.  3)  for 
which  they  have  no  further  use  is  asked 
to  forward  same  to  the  New  York  Public 
Library,  42nd  St.  at  5th  Ave.,  N.  Y.  City, 
where  it  is  urgently  needed  to  complete 
the  file  to  date. 


ment  may  make  former  inspection  rou- 
tines either  dangerous  or  impracticable, 
may  eliminate  causes  of  possible  trouble 
that  formerly  needed  watching,  and  in- 
troduce others  hitherto  unknown.  Com- 
pletely new  inspection  and  test  routines 
must  be  drawn  up  in  accordance  with 
the  individual  peculiarities  of  the  new 
system. 

Circuit  diagrams  are  more  important 
than  formerly,  because  there  are  fewer 
exposed  connections  that  can  be  used 
for  testing  or  trouble-shooting,  and  be- 
cause crowding  makes  internal  work 
more  difficult.  Manufacturers  whose 
products  are  now  popular  no  longer  sup- 
ply wiring  diagrams,  and  do  not  number 
oi  otherwise  identify  the  component  am- 
plifier parts,  necessitating  study  of 
the  equipment  itself,  as  well  as  the  cir- 
cuit schematic,  in  advance.  Special  fea- 
tures, such  as  meters  calibrated  in  per- 
centage, also  require  advance  informa- 
tion, to  be  posted  in  a  handy  spot. 

Advance  emergency  preparations  have 
changed  with  changes  in  design;  some 
formerly  used  are  no  longer  practical 
and  must  be  replaced  or  abandoned. 

The  spare  parts  problem  has  also 
changed  considerably;  most  items  are 
less  plentifully  stocked,  but  the  opposite 
is  true  in  some  special  cases.  Parts  rat- 
ings today  sometimes  involve  unaccept- 
ably  large  tolerances,  calling  for  greater 
care  in  purchasing.  Crowding  has  intro- 
duced a  new  specification,  that  of  des- 
ignating physical  dimensions  when  or- 
dering amplifier  components. 

Academy  Test  Reel,  Revised 
Electrical    Characteristics 

The  Academy  of  M.P.  Arts  and  Sci- 
ences will  shortly  make  available  to  the 
industry  a  sound  test  reel  for  use  in 
checking  and  maintaining  the  adjustment 
of  the  sound  projection  systems  in  thea- 
tres. This  reel  will  contain  a  sample 
section  of  dialogue  and  music  recording 
from  each  of  the  eight  major  studios. 

A  number  of  prints  of  the  reel  are 
now  being  prepared  for  the  sound  equip- 
ment service  companies,  studios  and  thea- 
tre circuits.  Other  organizations  con- 
cerned with  the  maintenance  of  sound 
quality  in  the  theatre  may  submit  re- 
quests for  prints  of  the  reel  to  1217  Taft 
Bldg.,  Hollywood.  Each  request  must 
be  approved  by  the  Research  Council 
before  prints  will  be  delivered. 


The  Academy  also  announced  revision 
in  the  Standard  Electrical  Characteristic 
for  two-way  reproducing  systems  in  thea- 
tres. As  a  result  of  tests  of  new  equip- 
ment made  available  to  the  industry  at 
approximately  the  time  of  the  issuance- 
of  the  specifications  on  March  31,  as 
well  as  further  consideration  of  existing 
theatre  horn  systems  equipped  with  bake- 
lite  diaphragms,  the  Council  has  revised 
the  standard  covering  the  high-frequency 
end  of  the  characteristic  for  these  bake- 
lite  diaphragm-equipped  systems. 


News  of  the  Month 


Brief  mention  of  men  and  events  associated  with  the  motion  picture  in- 
dustry of  particular  interest  to  projectionists  is  published  here. 


DELINQUENT  employers  in  the  mo- 
tion picture  industry  were  advised 
recently  by  the  Internal  Revenue  Bureau 
to  make  immediate  tax  returns  as  re- 
quired under  the  provisions  of  Titles  VIII 
and  IX  of  the  Social  Security  Act  to  avoid 
further  drastic  penalties  now  accruing. 
Every  employee  in  the  industry  comes 
under  the  provisions  of  Title  VIII,  which 
imposes  an  income  tax  on  wages.  This 
tax  is  payable  monthly.  The  present 
rate  for  employer  and  employee  alike  is 
1%  of  the  taxable  wages  paid  and  re- 
"  ceived. 

The  employer  is  held  responsible  for 
the  collection  of  his  employee's  tax  and 
is  required  to  collect  it  when  wages  are 
paid.  Once  the  employer  makes  the  1% 
deduction  from  the  employee's  pay,  he 
becomes  the  custodian  of  Federal  funds 
and  must  account  for  them  to  the  Bureau. 
Penalties  for  delinquencies  are  levied 
against  the  employer,  not  the  employee, 
and  range  from  5  to  25  per  cent  of  the 
tax  due,  depending  on  the  period  of  de- 
linquency. Criminal  action  may  be  taken 
against  those  who  willfully  refuse  to  pay 
their  taxes. 

K.  C.  Rump  Unit  Out 

United  Motion  Picture  Operators  and 
Workers  Union  for  the  Film  Industry, 
Inc.,  of  Kansas  City  (Mo.)  was  dissolved 
when  Judge  Darius  A.  Brown  set  aside  a 
decree  of  incorporation  granted  June  8. 
The  loss  of  incorporation  by  this  anti- 
AFL  group  occurred  when  the  owner  of  a 
neighborhood  house  called  court's  atten- 
tion to  a  letter  in  which  the  UMPOWUFI 
had  used  the  judge's  name  in  soliciting 
members  to  its  multi-lettered  ranks. 

Group  is  made  up  of  small-house  men 
who  broke  away  from  the  I.  A.  about  a 
month  ago. 

Nat  Golden  to  Head  New 
U.  S.  Film  Department 

Creation  of  a  special  motion  picture 
division  as  a  unit  of  the  U.  S.  Dept.  of 
Commerce  has  gone  through,  and  N.  D. 
Golden  has  been  named  chief.  Golden  is 
a  member  of  projectionist  Local  160, 
Cleveland,  and  is  known  to  thousands  of 
I.  A.  men  through  his  activities  in  the 
motion  picture  field  generally  and  in  par- 
ticular through  having  served  as  an  offi- 
cer of  the  Projection  Advisory  Council. 

The  new  bureau,  heretofore  a  unit  of 
the  Electrical  Division,  was  formed  after 
insistent  demands  by  the  motion  picture 
industry  for  more  adequate  assistance  in 
the  foreign  sale  of  American-made  pic- 
tures and  equipment.  About  40%  of  the 
total  annual  income  of  American  produc- 
ers results  from  rentals  abroad.  Golden, 
recently   admitted  to   the  D.   C.   bar,   is 


also  a  member  of  the  S.M.P.E.  He  was 
wounded  in  action  while  with  the  A.E.F. 
in  France. 

Smart  St.  Louis  Boys  Grab 
63   Sound   Service   Contracts 

Co-operative  Sound  Service  Supply 
Co.,  of  St.  Louis,  organized  a  year  ago 
by  Clyde  Weston,  has  signed  service 
contracts  with  63  theatres  there.  St. 
Louis  is  one  of  three  large  cities  where 
I.  A.  has  imposed  a  lockout  on  all  serv- 
icemen, even  those  electrics'  men  who 
hold  I.  A.  cards,  the  other  cities  being 
Chicago  and  Cleveland.  In  all  three 
towns  the  projectionists  have  only  been 
replacing  tubes  for  some  months  now, 
with  all  other  work  going  by  the  board. 

Weston  was  succeeded  at  Co-operative 
by  T.  J.  Canavan  when  the  former  as- 
sumed his  present  duties  as  b.  a.  of  St, 
Louis   Local   143. 

Technicolor  Expands  Facilities 

As  part  of  its  $1,500,000  expansion 
program,  Technicolor  will  double  the 
capacity  of  its  Hollywood  plant.  Al- 
though its  present  100,000,000-foot  ca- 
pacity will  be  taxed  to  complete  con- 
tracts for  1937,  Technicolor  is  offering 
producers  opportunity  to  produce  super- 
features  under  arrangements  similar  to 
those  already  made  with  several  pro- 
ducers. 

CBS  Men  Go  to  C.  I.  O. 
Despite  I.  A.   Protest 

Radio  telegraphists  and  technicians  of 
the  eight  wholly-owned  stations  of  Col- 
rmbia  Broadcasting  System  voted  C.I.O. 
affiliation  through  the  Radio  Telegraph- 
ists' Assoc,  over  the  strenuous  opposi- 
tion of  the  I.  A.  T.  S.  E.,  an  official  of 
which   is    reported   to   have    stated   that 


Movies    Assist    Bad    Eyesight, 
Reports   Mental   Hygienist 

Movies  were  recommended  as  a  cura- 
tive for  pupils  with  bad  eyesight  by 
Dr.  Harry  J.  Baker,  director  of  the  psy- 
chological clinic  in  Detroit  public  schools, 
according  to  an  Associated  Press  report 
of  his  address  before  the  N.  Y.  State 
Conference  on  mental  hygiene. 

"Certain  children  who  have  reading 
difficulty  possess  a  rather  large  blind 
spot,"  said  Dr.  Baker.  "A  simple  treat- 
ment discovered  is  to  put  a  certain  glass 
to  the  eye  and  send  the  children  off  to 
the  movies.  By  the  constant  eye  motion 
they  tend  to  cultivate  the  blind  spot." 

Old-time  stereopticon  slides,  he  added, 
employed  a  few  minutes  a  day  can  be 
used  to  correct  eyes  out  of  focus. 

[25] 


such  action  would  result  in  the  CBS  men 
"being  out  of  a  job  and  walking  the 
streets  within  a  month."  I.  A.  only  re- 
cently announced  its  intention  to  go  after 
radio  men. 

W.  C.  Labor  Front  Calm;  I.  A. 
Claims  Draftsmen;  Lessing  Out 

The  West  Coast  studio  labor  front  is 
now  comparatively  calm,  the  only  trouble 
being  the  I.  A.  claim  to  jurisdiction  over 
studio  draftsmen.  The  trouble  stemming 
from  the  strike  instituted  by  the  Paint- 
ers Brotherhood  was  settled  when  the 
scenic  artists  issued  a  statement  apologiz- 
ing to  I.  A.  for  attacks  made  upon  it  by 
the  now  defunct  F:M.P.C.  and  announcing 
the  withdrawal  of  Charles  Lessing,  for- 
mer F.M.P.C.  head,  as  sole  nominee  for 
president  of  the  scenic  artists  local. 

The  I.  A.  had  demanded  both  an  apol- 
ogy and  Lessing's  removal.  The  latter's 
nomination  and  apparently  assured  elec- 
tion were  held  by  I.  A.  to  violate  a  verbal 
agreement  reached  upon  conclusion  of  the 
ill-fated  strike. 

Lessing  evidently  has  left  the  Holly- 
wood scene  permanently.  The  S.A.  state- 
ment said  that  he  had  returned  to  his 
New  York  home.  New  nominations  were 
made  from  the  open  floor  of  the  S.A. 
Local  meeting. 

Dog  Tracks  Hurt  Film  Biz. 

Film  theatre  business  in  Springfield, 
Mass.,  is  estimated  to  have  fallen  off  from 
40  to  60  per  cent  since  opening  of  local 
dog  track  season,  theatre  managers  esti- 
mate. Dog  tracks  specialize  in  "free 
passes,"  evidently  on  assumption  that 
betting    on    canines    will    net    a    profit. 

(P.   S.:   It   does.) 

Women  To  Boycott  Fleischer 

League  of  Women  Shoppers  has  noti- 
fied theatres  throughout  the  country  that 
its  members  will  boycott  showings  of 
Fleischer  cartoons  until  settlement  ;of 
the  strike  with  the  Commercial  Artists 
and  Designers  Union.  Union  turned  down 
settlement   proposal  made   by  Fleischer. 

S.M.P.E.  to  Meet  in  N.  Y. 

Next  convention  of  the  S.M.P.E.  will 
be  held  in  New  York  City  at  the  Hotel 
Pennsylvania,  beginning  Oct  10.  Nomin- 
ations for  new  officers  have  been  made 
but  not  announced  yet. 

Fancy   Loew   Profits;    Warner 
Increases   Net   By   100% 

Loew's.  Inc.,  reported  a  net  profit  of 
$11,714,722  for  the  40  weeks'  period 
ended  June  3,  last,  as  compared  with 
$7,390,495  for  the  same  period  in  1936, 
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thus  showing  a  gain  of  $4,324,227.  This 
amounts  to  $85.68  per  share  on  preferred 
stock  and  $7.07  on  common. 


Warner  Bros.  Pictures,  Inc.,  and  sub- 
sidiaries, had  a  jump  of  more  than  100 
per  cent  in  net  operating  profit  for  the  39 
weeks  ending  May  29,  the  total  going 
to  $5,561,032.16  after  deducting  all 
charges  except  Federal  surtaxes  on  undis- 
tributed profits. 

For  the  same  39  weeks  of  1936  the  net 
was  $2,554,772.45.  The  increase  was 
$3,006,259.71. 

Where    do   Profits    Go? 

The  net  is  equivalent  to  $53.93  on  103- 
107  shares  of  outstanding  preferred.  Divi- 
dends in  arrears  on  this  stock  June  1 
totaled  $20.21  per  share.  After  allowances 
for  current  dividend  requirements  on  the 
preferred  stock  the  total  was  equivalent 
to  $1.42  per  share  on  3,701,090  shares  of 
common  outstanding  after  deducting 
shares  held  in  the  treasury. 

New  Dealer  Association 

The  Theatre  Equipment  Distributors  of 
America,  Inc.,  successor  to  the  defunct 
Independent  Theatre  Supply  Dealers,  at 


their  recent  Chicago  convention,  elected 
the  following  officers:  Arthur  Marrone, 
president;  Joseph  Pear,  vice-president; 
E.  L.  Hurley,  secretary;  R.  Perse,  treas- 
urer. The  directorate  includes:  Joseph 
Guerico,  Paul  Hueter,  Henry  Dusman 
and  Marrone. 

BITTER  TWO-MEN  BATTLE  IS 
WAGED  BY  B.  C.  UNIT 

(Continued  from  page  21) 

1265  degrees  F.,  with  the  projector  run- 
ning or  with  rear  shutter  in  operation 
the  temperature  at  the  aperture  was  752 
degrees  F. 

These  tests  were  all  made  with  a  con- 
tact-potential thermometer  but  with  the 
lenses  removed  and  the  projector  doors 
open.  Dr.  Seyer  testified  that  under  ac- 
tual operating  conditions — i.e.,  with  the 
lens  in  place  and  the  door  closed — the 
temperature  would  probably  have  been 
100°  higher.  Film  flash  tests  were  also 
made  with  equipments  mentioned  in  Sec- 
tions B.  and  C.  foregoing,  and  it  was 
impossible  to  detect  any  difference  in  the 
time  it  took  to  ignite  the  film  whether 
the  rear  shutters  were  working  or  not. 


In  view  of  the  fact  that  film  ignites  at  be- 
tween 300  and  320  degrees  F.,  even  with 
the  rear  shutter  there  was  still  more  than 
double  the  heat  required  to  ignite  it.  All 
these  tests  could  not  be  timed  with  a  stop 
watch,  but  they  were  less  than  half  a 
second. 

(Ed's  Note:  In  I.  P.  for  Oct.,  1936, p.  24, 
appeared  a  report  of  similar  tests  by  Dr. 
A.  C.  Hardy  of  the  Massachusetts  Institute 
of  Technology.  Using  a  copper-constantin 
thermocouple  fastened  securely  to  the  ap- 
erture plate,  Dr.  Hardy  reported  a  tempera- 
ture range  of  from  84.4  degrees  F.  at  10 
seconds  running  time  to  a  maximum  of  210 
degrees  F.  after  22  j4  minutes  run.  Un- 
doubtedly different  methods  of  testing  give 
different  results,  but  hardly  explain  the 
very  significant  difference  between  the  Brit- 
ish Columbia  tests  here  reported  and  those 
of   Dr.   Hardy.) 

The  theatre  interests  then  produced  a 
Mr.  Warren  from  Port  Alberni,  who  is  an 
owner-projectionist  with  a  second-class 
license.  He  employs  one  of  our  members 
who  works  with  him.  He  made  a  lot  of 
rather  ridiculous  statements  such  as  that 
a  man  could  learn  to  revise  and  rewind 
in  a  few  minutes,  and  that  it  would  be 
safe  to  leave  an  apprentice  running  the 
projectors  while  he  was  away  from  the 
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projection  room.  He  also  claimed  he 
could  train  any  man  of  the  "garage  type" 
to  run  and  operate  a  projector  within  a 
period  ranging  from  a  few  minutes  to 
hours,  days  or  a  couple  of  weeks.  Under 
cross-examination  he  could  not  substan- 
tiate many  of  his  statements,  his  "opin- 
ion" being  that  of  a  very  inexperienced 
projectionist,  only  having  worked  in  one 
theatre  on  one  type  of  equipment.  He 
admitted  that  he  got  his  second-class  li- 
cense on  an  examination  conducted  on 
the  equipment  in  the  theatre  which  he 
owns. 

Bro.  Richards  was  then  questioned  fur- 
ther and  brought  out  many  points  of  vital 
interest  to  the  commission.  Many  exhibits 
consisting  of  records  of  fires  and  reports 
and  opinions  of  experts  were  introduced 
and  accepted  by  the  commissioner.  Bro. 
Richards  stood  up  very  well  under  exam- 
ination. He  brought  out  the  comparison 
between  the  number  of  fires  in  British 
Columbia  with  one  man  in  the  silent  day? 
and  the  number  with  two  men  running 
sound. 

Bro.  J.  O.  Thomas  followed  with  the 
description  of  a  fire  he  had  at  a  theatre 
in  1928  when  13,000  feet  of  film  were 
burned.  He  described  how  the  fire 
started  and  how  it  spread  to  the  film  in 
the  other  projector,  the  rewind  bench  and 
to  the  film  stored  in  the  film  cabinets. 
Under  cross-examination  he  explained 
that  had  another  projectionist  been  with 
him,  the  fire  would  probably  not  have 
occurred,  or  at  least  it  could  have  been 
extinguished  at  the  start.  He  was  at  the 
rewind  bench  when  the  film  caught  fire. 

Bro.  E.  J.  Williams,  secretary  Local 
348,  was  the  next  witness.  He  gave  a 
detailed  description  of  projection  pro- 
cedure and  the  various  duties  of  projec- 


tionists, stressing  the  necessity  of  hav- 
ing two  qualified  men  in  projection  rooms 
at  all  times  both  for  the  protection  of 
the  public  and  to  present  a  smooth  and 
efficient  performance.  He  concluded  with 
information  on  emergencies,  break-downs, 
revision  of  film  and  other  matters  per- 
taining to  the  inquiry. 

Union  a  'Closed  Corporation 

The  exhibitors'  counsel,  Mr.  Farris  did 
his  utmost  to  break  down  numerous  state- 
ments the  witness  made,  especially  the 
claim  that  two-men  shifts  were  necessary. 
Other  things  he  attacked  were  second- 
class  licenses,  revision  of  film  and  the 
estimate  of  the  time  it  took  for  the  various 
duties  incident  to  projecting  pictures.  He 
also  tried  to  discredit  Local  348  on  the 
grounds  that  we  did  not  accept  as  appren- 
tices seven  or  eight  men  employed  by 
Famous  Players.  Bro.  Williams  explained 
the  conditions  peculiar  to  show-business, 
that  there  were  just  so  many  jobs  and 
vacancies  cannot  be  made  unless  some- 
one dies,  quits  the  business  or  a  new  thea- 
tre is  built. 

Bro.  M.  Thoreau  gave  a  very  clear  de- 
scription of  how  sound  is  now  an  integral 
part  of  projection,  and  the  necessity  of 
projectionists  having  a  good  working 
knowledge  of  the  various  makes  of  sound 
reproducing  equipment.  He  explained  how 
sound  is  produced  right  from  the  sound 
track  on  the  film  to  when  it  comes  out 
of  the  speakers  back  stage,  covering  the 
sound  optical  systems,  the  various  stages 
of  amplification,  and  functions  of  the 
principal  parts  of  an  amplifier.  He  came 
out  very  well,  under  cross-examination. 
This  concluded  the  presentation  of  our 
case  to  the  commissioner,  who  asked 
every  witness  many  questions  on  the  evi- 
dence they  had  given  as  well  as  getting 
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their  opinions  on  the  many  subjects  now 
being  inquired  into. 

The  exhibitors  then  put  on  the  stand 
a  Mr.  Kershaw,  an  exhibitor  in  Winni- 
peg for  many  years.  He  claimed  that 
they  only  used  one  man  in  Manitoba, 
since  discs  were  dispensed  with,  and  there 
was  very  little  danger  in  film  fires,  and 
that  they  very  seldom  happened.  Under 
cross-examination  he  was  badly  discred- 
ited in  all  his  important  claims,  and  as  he 
could  not  substantiate  them  he  was  cred- 
ited with  only  an  "opinion". 
(Note:  The  foregoing  is  an  account  of 
only  the  first  sessions  of  the  hearing,  which 
had  not  been  concluded  when  this  issue 
of  I.  P.  went  to  press.  The  outcome  and 
its  effect  upon  present  manpower  regu- 
lations will  be  reported  herein  as  soon  as 
received. — Ed. 
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will  not  discolor. 

Available  in  extra-heat-resisting 
Pyrex  type  glass  and  also  in  regu- 
lar glass. 


FS  Reflectors  are  accurately 
made  for  correct  focus,  individu- 
ally tested  before  shipment,  and 
protected  by  a  heat-resisting  re- 
fractory backing  that  is  non-peel- 
ing. All  FS  quality  optical  goods 
are,  of  course,  guaranteed  to  give 
satisfactory  performance. 

Reconditioning    Service 

See  your  dealer  about  the  FS 
service  on  resilvering  and  repolish- 
ing  reflectors  and  condensers. 


FISH-SCHURMAN     CORPORATION 
2S0    East    43rd    Street,    New    York 

Fish-Schurmarr 


COLOR   AND   SOUND   GAINS 
FEATURE   YEAR'S   PROGRESS 

(Continued  from  page  12) 
leaving  the  strictly  amateur  classification 
to  enter  the  semi-professional  field;  not 
as  a  competitor  to  35-mm.  film,  but  rather 
to  augment  it  by  filling  the  need  of  the 
smaller  communities  for  film  education 
and  entertainment  where  the  expense  of 
35-mm.  equipment  is  prohibitive.  Real- 
izing this,  one  of  the  large  film  producers 
has,  for  the  first  time,  announced  the 
release  of  certain  35-mm.  feature  pictures 
on  both  35-  and  16-mm.  film. 

SOUND  RECORDING 
General. — Progress  in  both  recording 
and  reproducing  sound  was  very  sub- 
stantial during  the  year  1936.  The  use 
of  class  A  push-pull  recording  mentioned 
in  last  year's  report  began  to  expand 
considerably  during  the  past  year.  Uni- 
versal studio  made  a  complete  installa- 
tion of  push-pull  recording  and  repro- 
ducing channels;  while  experimental 
channels  were  put  into  operation  at  Co- 
lumbia, General  Service,  and  United  Art- 
ists studios.  Squeeze-track  recording 
pioneered  by  the  M-G-M  studios,  was 
used  very  effectively  during  the  past  year 
as  a  means  of  extending  the  volume  range 
in  such  outstanding  productions  as  The 
Great  Ziegfeld,  and  more  recently  in  May- 
time.  Columbia  also  did  some  experi- 
mental work  in  this  field  during  the  past 
year. 

In  reproducing,  two-way  horn  systems, 
following  the  lead  of  the  Fletcher  two- 
way  horn  development,  came  into  wide- 
spread use  during  1936.  Both  Erpi  and 
RCA  have  offered  these  systems  to  the 
trade;  while  the  Shearer  horn  system 
has  had  wide  popularity.7  The  basic 
element  of  all  these  systems  is  the  multi- 
cellular horn. 

In  order  further  to  improve  sound 
reproduction  in  the  theatre,  a  Committee 
of  the  Academy  of  M.  P.  Arts  &  Sciences 
has  been  actively  investigating  the  opti- 
mal theatre  characteristic  for  sound  sys- 
tems.    A  report  has  been  issued  by  the 


7  Report  of  the  Progress  Committee,  /.  Soc. 
Mot.  Pict.  Eng.,  XXVII  (July,  1936),  No.  i, 
p.    45. 


Committee  and  it  is  thought  that  general 
adherence  to  the  recommended  charac- 
teristic may  prove  generally  beneficial 
to  the  industry. 

Little  notice  has  come  to  the  Committee 
of  new  picture  head  projectors  in  this 
country,  although  several  new  or  im- 
proved sound  attachments  were  intro- 
duced during  the  year. 

Sound  Equipment. — Erpi  has  brought 
out  the  Western  Electric  high-quality 
heavy-duty  reproducer  set  coded  TA- 
7400,  forming  part  of  the  Mirrophonic 
sound  system.  It  has  a  sealed  precision 
kinetic  scanner  to  insure  uniform  speed 
of  film  propulsion  and  utilizes  the  latest 
type  of  projection  optical  scanning  cap- 
able of  accommodating  single,  push-pull, 
or  double  sound-track.  In  addition  to 
these    immediately    applicable    facilities, 


LONG   EXPERIENCE 

In   Meeting   Exhibitors' 
Requirements 

—  Reason   No.   6   Why 
Modern  Theatres  Choose 


SCREENS 


While  growing  up  with  the  motion  picture 
industry,  Da-Lite  has  continually  anticipated 
new  requirements  with  new  improvements  in 
screens  and  new  screens,  specially  developed 
for  specific  projection  conditions.  As  a  result, 
the  Da-Lite  line  today  offers  the  world's  larg- 
est selection  of  sizes  and  surfaces,  including 
glass-beaded,  white  painted  and  silver.  Da- 
Lite  alone  makes  white  and  silver  screens  in 
seamless  form  (without  any  seam  down  the 
center  to  mar  the  brilliance  and  clarity  of  the 
picture.)  Ask  your  supplier  about  the  superior 
sound  transmitting  and  light  reflective  qualities 
of  Da-Lite  Screens.  There  is  a  type  exactly 
suited    to    your    theatre's    requirements. 

DA-LITE  SCREEN  CO.,  Inc. 

2715  N.  Crawford  Ave.,  Chicago,  Illinois 


Da-Lite 
Screens 


QUALITY  SCREENS  FOR  MORE 
THAN    A     QUARTER    CENTURY 


.  .  All  New 

Announcing . . .  ,™S&. 

For  all  projectors  and  sound   equipments 

All  take-ups  wind  film  on  2,  4  or  5  inch  hub  reels. 

The  Clayton  Rewinder 

For  perfect  rewinding  on  2000-foot  reels. 

CLAYTON    PRODUCTS    CO. 

3 1  -45  Tibbert  Avenue  New  York,  N.  Y. 
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it  has  been  designed  with  the  thought  in 
mind  of  its  adaptability  to  probable  fu- 
ture developments  in  sound  recording. 

In  the  W.  E.  diphonic  speaker  system 
Erpi  has  made  available  a  speaker  com- 
bination that  assures  a  quality  of  repro- 
duction more  natural  and  less  machine- 
like than  any  previously  attainable.  The 
cellular  construction  of  the  high-fre- 
quency horn  distributes  the  sound  uni- 
formly to  all  parts  of  the  theatre.  The 
ample  load-carrying  capacity  provides  a 
greatly  increased  dynamic  range  with  the 
same  natural  quality  throughout. 

RCA  has  introduced  the  type  1060 
high-fidelity  sound  attachment  which  has 
a  number  of  new  features  over  previous 
designs.  This  unit  may  be  used  to  repro- 
duce either  push-pull  or  standard  re- 
cordings. A  unique  and  compact  design 
of  push-pull  optics  is  employed,  con- 
taining a  prism  assembly  for  bisecting 
the  light-beam,  so  designed  that  all  parts 
are  readily  accessible  for  cleaning  and 
observation.  A  three- point  rubber-sus- 
pended center-plate  includes  all  the 
sound  reproducing  parts  (i.  e.,  rotary  sta- 
bilizer and  sound  drum,  pressure  and 
lateral  guide  rollers,  all  optical  parts, 
phototube  and  phototube  transformer), 
which  effectively  isolates  these  critical 
parts  from  vibration. 

On  the  main  casting  are  mounted  all 
gears,  driving  sprockets,  and  the  motor 
drive  assembly.  The  motor  is  itself  rub- 
ber mounted,  and  employs  a  universal 
coupling  to  the  sound  reproducer  head. 
Another  new  feature  is  the  inclusion  of 
a  flywheel  on  the  motor  shaft,  which 
further  insures  uniformity  of  speed  and 
allows  the  standard  three-second  start- 
ing time  without  reducing  the  starting 
torque,  a  particularly  desirable  feature 
in  cold  booths.  The  rotary  stabilizer 
and  sound  drum  shaft  use  newly  designed 
ball-bearings  with  a  grease  seal  to  elim- 
inate difficult  oiling  and  keep  out  dirt. 


Further  improvements  have  been  made 
in  the  high-fidelity,  two-way  loud  speaker 
system  employed  by  RCA  to  provide 
high  efficiency,  low  distortion,  and  im- 
proved directional  and  distribution  char- 
acteristics. Multicellular  horns  have  been 
developed  to  provide  a  progressive  series 
of  sound-distribution  angles  to  accom- 
modate any  type  of  theatre. 

The  type  PG-105  theatre  sound  repro- 
ducing equipment  has  been  marketed  by 
RCA  for  theatres  up  to  500  seats.  This 
equipment  employs  the  high-fidelity,  ro- 
tary  stabilizer   sound   attachment,  and   a 


two-way  high-frequency  and  low-frequen- 
cy loud  speaker  system.  Particularly  in- 
teresting is  the  new  amplifier  designed 
with  special  consideration  for  accessibility 
and  high-fidelity  performance.  The  inclu- 
sion of  the  monitor  loud  speaker  in  the 
amplifier  cabinet  simplifies  construction 
and  increases  accessibility. 

Projectors  and  Accessories. — Interna- 
tional Projector  Corp.  has  announced  the 
new  Super  Simplex  pedestal.  This  ped- 
estal appears  to  meet  all  the  requirements 
of  modern  projection  and  sound  repro- 
ducing equipment,  permitting  a  steadiness 


To  use  equipment  originally  designed  for  different  pur- 
poses than  required  by  present  projection  equipment,  is 
like  having  a  1920  auto  partially  re-equipped,  trying  to 
compete  with  1937  car  performance. 

Ask  about  the  type  of  Transverter  designed  to  meet  your 
present-day  needs! 

Sold  through  The  National  Theatre  Supply  Co. 

Manufactured  by 

THE  HERTNER  ELECTRIC  COMPANY 

12692  Elm  wood  Avenue  Cleveland,  Ohio,  U.  S.  A. 


Remember — 

ONLY  High-Intensity  Arcs 
Can  Give 

HIGH-INTENSITY   PROJECTION 


This  trade  mark  on 
a  projection  lamp  is 
your  guarantee  of 
correct    design,    fine 


workmanship,  and 
long  experience.  H. 
&  C.  is  the  projection 
I^0,  lamp  with  accurate 
arc   regulation. 


HALL  &>  CONNOLLY 


24  Vandam  Street 


New  York,  N.  Y. 


H.  C.  10  Super  Intensity  Lamp 
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BRENKERT  R-6 

COPPER- OXIDE 
RECTIFIER 

FOR  SUPPLYING  DIRECT  CURRENT  TO 
LOW -VOLTAGE  PROJECTION  LAMPS 


Brenkert  engineers,  in  conjunction  with  the  copper-oxide  engineering  de- 
partment of  Westinghouse  Co.,  combined  their  knowledge  and  experience 
to  make  the  Brenkert  R-6  rectifier  the  best  engineered  and  best  con- 
structed current  supply  device  ever  built  for  arc  lamp  projection  service. 
In  the  Brenkert  R-6  are  found  many  exclusive  advantages  such  as:  Unit 
assembly — for  accessibility;  heavy  rugged  construction — for  long  life; 
low  operating  temperature — for  efficient  performance;  16  secondary  ad- 
justments— for  proper  arc  voltage  control. 

Rendering  perfect  projection,  and  with  high  efficiency  and  thorough 
dependability,  the  Brenkert  R-6  is  giving  complete  satisfaction  at  low 
operating  cost  in  hundreds  of  theatres  throughout  the  nation. 

Sold  and  serviced  by  Brenkert  distributors  across  the  continent. 
RECTIFIER  DIVISION 


B 


RENKERT    LIGHT    PROJECTION 

ENGINEERS  &  MANUFACTURERS 
Detroit,  Michigan,  U.  S.  A. 


c 


o. 


How  Many? 
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fresh  copy  if 
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heretofore  unequalled.  The  same  com- 
pany also  introduced  a  slip-in  gate  for 
the  Super  Simplex  projector  that  can  be 
easily  and  quickly  removed  by  unscrew- 
ing two  thumb-screws.  This  permits  the 
projectionist  to  clean  it  carefully  at  will. 
It  also  assures  positive  location  of  the 
guiding  elements  and  is  recognized  as  a 
device  that  meets  a  requirement  of  long 
standing. 

During  the  latter  part  of  the  year  an 
intermittent  sprocket  that  was  hardened 
and  accurately  ground  was  introduced 
for  use  with  the  Simplex  projector  mech- 
anism. The  accuracy  of  the  sprocket 
materially  assists  in  projecting  a  satis- 
factory picture,  and  the  hardening  pro- 
cess lengthens  its  life  considerably.  This 
sprocket  is  now  being  furnished  on  all 
new  and  repaired  Super-Simplex  mecha- 
nisms and  is  unquestionably  of  the  high- 
est quality  and  accuracy. 

Erpi  has  introduced  a  new  type  of 
double-film  attachment  designed  as  an 
adjunct  to  the  new  W.  E.  heavy-duty 
reproducer.  It  provides  a  means  of  re- 
producing separate  sound  and  picture 
records  on  1000-ft.  reels,  and  permits 
the  use  of  2000-ft.  reels  when  single  film 
is  run.  The  film  in  the  double-film  at- 
tachment is  guided  by  means  of  idler 
rollers,  or  a  driven  sprocket  as  an  alter- 
nate arrangement,  and  the  film  path  is 
such  that  the  sound-film  enters  the  sound- 
head in  essentially  the  same  manner  as 
it  does  for  normal  threading. 

There  is  no  difference  in  the  quality 
of  sound  obtained  from  film  operating 
from  the  double-film  attachment  com- 
pared with  that  of  film  threaded  in  the 
standard  manner.  Strippers  and  idler 
rollers  have  been  so  located  that  film 
"jams"  are  virtually  impossible. 

In  motion  picture  projectors  built  by 
Friedl  and  Chaloupka,  Vienna,  the  fram- 
ing is  of  special  interest  and  is  accom- 
plished by  turning  the  Maltese  cross 
about  its  axis.  This  form  of  construction 
is  unique  and  rather  difficult,  since  the 
moving  period  must  be  kept  in  constant 
step  with  the  position  of  the  revolving 
shutter.  The  shutter  is  controlled  direct- 
ly by  the  driving  mechanism,  not  depend- 
ing upon  the  Maltese  cross,  while  the 
Maltese  cross  is  adjusted  by  means  of 
a  differential  gear  to  keep  the  moving 
period  constant. 

The  shutter,  of  the  metal-barrel  type, 
is  arranged  between  light-source  and  film. 
The  safety  shutter  consists  of  a  centri- 
fugal shutter  within  a  barrel  shutter. 
The  double-hinged  gate  is  of  interest. 
The  gate  hinge  is  close  to  the  film-track 
in  most  projectors,  so  that  loading  the 
film  and  cleaning  the  film-track  are  diffi- 
cult. The  film  is  completely  exposed 
upon  opening  the  double-hinged  gate, 
and  the  difficulties  mentioned  are  en- 
tirely eliminated. 

The  motor  is  mounted  laterally  and 
parallel  to  the  base.  An  intermittent 
mechanism  between  motor  and  projector 
permits  frequencies  of  24,  25V2>  an(i  27 
frames  per  second.  The  cylindrical  lamp 
housing  is  lined  with  highly  polished 
aluminum  to  prevent  heat  radiation. 


20  YEARS 


This  year  marks  the  20th  anniversary  of  Cameron  books  on  motion  pictures.  Since 
1917  we  have  published  17  books  on  sound  and  the  taking  and  showing  of  motion 
pictures.  One  such  book,  MOTION  PICTURE  PROJECTION,  is  now  in  its 
6th  edition  and  15th  printing.  SERVICING  SOUND  EQUIPMENT  has  run  into 
the  3rd  edition  and  8th  printing.  Mighty  proud  of  the  reputation  of  Cameron  books, 
gained  over  the  past  20  years,  we  are  not  unmindful  of  the  help  and  cooperation 
extended  by  the  industry  throughout  this  time. 


FOR  kW     ■  kllllll  OF  WHOLE-HEARTED 

COOPERATION  WE  WISH  TO  THANK: 


OUR  READERS, 


tho  thousands  of  Cameron  readers  throughout  the  world,  not  only  for 
your  buying  support  but  for  the  hundreds  of  letters  you  have  sent  to 
ur.  which  have  helped  immeasurably  in  the  preparation  of  each  new 
book. 


for  its  most  valued  support  during  the  past  20  years.  We  appreciate 
greatly  the  fact  that  the  Cameron  books  were  the  first  on  this  subject 
ever  to  be  indorsed  by  the  I.  A.  We  thank  the  local  secretaries  and 
ether  officers  who  have  not  only  boosted  Cameron  books  but  who  have 
extended  themselves  in  promoting  them  among  their  brother  mambero.  This  practical  assistance,  in  the  six 
weeks  prior  to  the  publication  of  SERVICING  SOUND  EQUIPMENT,  resulted  in  orders  for  4800  copies  from  I.  A. 
locals.     To  our  I.  A.  friends,  thanks. 


MANUF'RS., 


not  only  for  their  fine  support  in  the  advertising  section  of  Cameron 
books  but  for  their  readiness  to  cooperate  in  presenting  the  facts  relating 
to  new  equipment,  etc.  International  Projector  Corp.  has  been  thus 
represented  for  20  years;  also.  National  Carbon  Co.,  J.  E.  McAuley  Mfg. 

Co.,  General  Electric,  Eastman  Kodak  Co.,  Brenkert  Light  Projection  Co.,   Strong   Electric   Co.,   RCA   Photophone, 

Western  Electric,  Bell  &  Howell  and  many  others.    To  these  manufacturers,  thanks. 


TRADE  PRESS, 
SOCIETIES, 
OUR  DEALERS, 


for  their  constant  repetition  of  the  fact  that  Cameron  books  are  the 
STANDARD  AUTHORITY  on  visual  and  sound  projection.  To  the  trade 
press  for  20  years  of  unremitting  support,  our  thanks. 


including  the  S.M.P.E.,  the  Academy,  British  Projection  Guild,  the 
A.P.S.,  Radio  Servicemen's  League — all  of  whom  have  complimented 
the   Cameron  books.     To   these   and   other   technical   societies,   thanks. 


347  of  them  throughout  the  U.  S.  and  Canada.  109  dealers  now  on 
our  books  ordered  the  first  Cameron  book  and  have  stocked  every 
Cameron  book  since.  The  sun  never  sets  on  Cameron  books:  they 
are  stocked  by  dealers  in  Australia,  India,  New  Zealand,  South  Africa, 
Holland,  England,  Japan,  China,  So.  America,  etc.     To  our  dealers,  thanks. 


AMER.  LIBRARY 


ASSOCIATION, 


because  the  Cameron  books  on  projection  were  the  only  ones  on  the 
Recommended  List  for  a  number  of  years  past,  Cameron  books  will  be 
found  in  the  libraries  of  every  key  city  throughout  the  English-speaking 
world. 


U.  S.  DEPARTS., 


who  have  adopted  the  Cameron  books  in  their  work.  Army,  Navy, 
Dept.  of  Public  Instruction,  Dept  of  Commerce — these  and  many  others 
have  praised  Cameron  books.  During  the  World  War  the  Cameron 
books  were  the  OFFICIAL  text  books  of  the  Army  and  Navy,   of  the 

K.  of  C,  the  Y.M.C.A.,  the  Jewish  Welfare  League  and  every  other  wartime  agency — here  and  abroad.     Now, 

20  years  later,  Cameron  books  still  are  used  in  these  same  technical  schools. 


AGAIN  WE  SAY 

CAMERON  PUBLISHING  CO, 
Woodmont,  Conn.  U.  S.  A- 


THANKS 


USE   GENUINE 
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Parts  makers  may  imitate  the 
LOOKS  of  this  Genuine  Simplex 
part.  But  they  CAN'T  imitate  its 
"longer-lasting"  construction. 

So  don't  be  fooled.  Remember 
that  every  individual  part  of  this 
Genuine  Simplex  Cam  Assembly 
is  the  result  of  years  of  research. 
Even  the  tiny  cam  pin  is  no  ex- 
ception. To  find  a  special  steel  for 
this  pin  which  would  give  longest 
possible  service . . .  many  years 
were  spent  in  investigating  and 
experimenting. 


You  want  to  keep  your  projector  re- 
pair expense  down  to  rock-bottom. 
You  don't  want  costly  and  embar- 
rassing breakdowns . .  .or  unsteady 
pictures  which  cause  eyestrain. 
Therefore,  protect  your  pocket- 
book  and  your  patrons ...  by  using 
Genuine  Simplex  Parts. 

Use  Genuine  Simplex  parts  ex- 
clusively. They  cost  so  little  that 
you  can't  afford  to  take  a  chance 
on  substitutes. 

INTERNATIONAL  PROJECTOR  CORP. 
88-96  Gold  Street  New  York,  N.  Y. 


DON'T     TAKE 


CHANCE.  ..USE     ONLY 


PARTS 
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For  Photo  Cell  Spares 

and  Replacements 


specify 


/ 


ISITRON 


PHOTO    CELLS 


For  your  protection  ask  your 
supply  dealer  to  deliver  Visitron 
Photoelectric  Cells. 

Visitron  Photoelectric  Cells  are 
guaranteed  to  deliver  maximum 
service  value.  They  are  products 
of  G-M  Laboratories,  Inc.,  the  or- 
ganization that  promoted  the 
photoelectric  cell  for  motion  pic- 
ture and  industrial  use. 

Visitrons  are  standard  priced; 
you  get  full  value,  guaranteed 
performance  without  one  cent 
added  expense.  Forget  your 
photo  cell  worries.  Ask  for  G-M 
Visitrons! 


LABORATORIES  TNG 


1735  Belmont  Ave.,  CHICAGO,  ILL 


ORDER   VISITRON  CELLS   FROM   YOUR   EQUIPMENT  DEALER 
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...with  RCA! 

March  of  Time  joins  swing  to  Magic 
Voice  of  the  Screen!  YOU,  too,  can 
enjoy  benefits  of  this  superior 
sound  in  your  theatre  at  low  cost! 

IN  THE  world  of  motion  picture  sound — the 
trend  today  is  RCA.  And  latest  addition  to 
RCA's  fast  growing  list  of  users  is  The  March 
of  Time,  recently  signed  for  RCA  sound  re- 
cording equipment. 

Large  motion  picture  companies,  theatre 
chains  and  independents  alike  are  taking  to 
RCA's  Magic  Voice  of  the  Screen  like  a  duck 
takes  to  water.  For  they've  discovered  that  RCA 
equipment  means  better  sound.  Better  sound 
means  better  box  office— and  that's  what  you 
want!  RCA  Photophone  equipment,  designed 
and  priced  for  your  theatre,  will  prove  a  "sound" 
investment!  Details  on  request.  No  obligation. 


Magic  Voice  of  the  Screen  offers 
10  Proofs  of  Superiority! 

Rotary  Stabilizer  .  .  .  Cellular 
Speakers... Low  Cost  Maintenance, 
Liberal  Service . . .  Simple  Operation 
. . .  Economical  Operation  . . .  Push- 
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Reproduction . . .  Simple  Installation 
. . .  Accessibility . . .  Sole  Ownership. 
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UPT0300%   MORE  LIGHT  WITH   NO 
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Patrons'  demands  for  high-intensity  projection  are  increasing  daily. 
The  Peerless  Magnarc  will  bring  back  the  patrons  who  have  left 
the  theatre  using  low-intensity  arcs  to  patronize  theatres  with  high- 
intensity  projection. 

The  day  of  the  yellow-tinged  picture  is  at  an  end.  It  is  "old- 
fashioned."  Current  costs  are  no  higher  .  .  .  Screen  brilliance 
can  be  increased  up  to  300%  .  .  .  No  theatre  is  too  small  .  .  . 
The  initial  cost  is  within  reach  of  all  .  .  .  See  your  nearest  branch 
of  the  National  Theatre  Supply  Company  for  details. 
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MONTHLY  CHAT 


UTILIZATION  of  the  sit-down  strike 
by  New  York  projectionists  fails  to 
impress  exhibitors  throughout  the  coun- 
try. They  assert  that  this  technique  is 
merely  an  extension  and,  possibly,  a  re- 
finement of  a  practice  that  has  endured 
for  years.  Anyhow,  this  is  all  the  fault 
of  F.  H.  Richardson:  he  never  could  un- 
derstand why  projectionists  should  be 
expected  to  stand  all  day. 

DIVESTMENT  of  Erpi  by  its  parent 
body,  A.  T.  &  T.,  as  forecast  herein 
many  times  within  the  past  three  years, 
means  that  the  matter  of  theatre  sound 
system  servicing  will  be  laid  right  in  the 
laps  of  local  unions— also  forecast  herein 
as  long  ago  as  1933.  The  really  alert 
units  are  prepared.    The  others — well  .  .  . 

HARRY  ARTHUR,  head  of  a  St. 
Louis  circuit  of  theatres, .  publicly 
declares  that  he  would  never  return  to  the 
old  system  of  servicing  offered  by  the 
electrics.  He  is  currently  using  service 
rendered  by  an  "independent"  company, 
which  is  closely  tied  to  St.  Louis  projec- 
tionist union.  We  know  of  nothing  in  the 
St.  Louis  climate  that  restricts  this  plan 
to  that  area. 

PRESENT  indications  are  that  more 
than,  10  per  cent  of  the  total  Holly- 
wood production  during  1938  will  be  in 
color.  Neither  Eastman  nor  Technicolor 
will  oppose  this  trend,  of  course ;  but  the 
crimes  being  committed  in  the  name  of 
projection  when  this  product  is  shown  by 
means  of  Irat-trap  equipment  in  more  than 
50  per  cent  of  America's  theatres  will 
testify  anew  to  the  almost  unbelievable 
stupidity  of  those  directing  the  world's 
fifth  largest  industry. 

PUT  this  question  to  your  partner: 
How  long  is  a  single  frame  of  film  at 
rest  before  the  aperture,  assuming  a 
standard  rate  of  speed  of  90  ft.  per  min- 
ute? ,  The  answer  appears  elsewhere 
herein;  but  the  vital  point  is  how  one 
arrives  at  this  answer.    Try  it. 

INCIDENTALLY,  we  still  marvel  at  the 
sales  resistance  of  small  theatres  to 
the  Suprex  Arc,  which  was  originally  in- 
tended to  supplant  the  low-intensity  arc. 
Inevitably,  National  Carbon  Co.  will  soon 
announce  a  larger  Suprex  carbon,  the 
benefits  of  which  will  again  be  reaped 
by  the  larger  houses.  The  combination 
,of  pastel  colors  (now  in  vogue)  and  a 
low-intensity  arc  will  produce  results  too 
horrible  to  contemplate. 


asTm 


0 


about  an  overhaul  of  the  projec- 
head,  and  such  other  equipment 
need  inspection,  before  the  new 


season  opens:    ' 
'* 

CONTRIBUTIONS  to  these  columns 
by  practical  projectionists  are  steadily 
on  the  increase.  But  there  is  more  gold 
in  them  thar  hills.     How  about  it? 
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EN  ARC! 

Built  for  the  Projectionist 

In  the  projection  room,  you'll  hear  this  more  and  more: — 
"Brenkert  EN  ARC  is  the  biggest  thing  in  modern  projection!" 

Because  ENARC  assures  safe  operation,  easy  maintenance,  complete  accessibility 
and  ease  of  disassembly— because  it's  a  cool  machine,  designed  by  engineers  specifi- 
cally for  the  needs  of  the  projection  room — projectionists  say  there's  nothing  that  ap- 
proaches it  for  satisfaction. 

High-intensity  projection,  of  course — no  modern  theatre  can  be  without  that.  Get  it 
with  ENARC — and  have  every  other  advantage  with  your  high  intensity. 

See  the  efficient,  capable,  willing-to-serve  Brenkert  distributor,  who  can  give  you  all 
the  facts  and  details  you  want  to  know,  as  well  as  explain  the  practical  price  and  terms 
arrangement. 
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HOT    FUSES:    TROUBLES    INCIDENT 
THERETO,  AND  THE  REMEDIES 


By  A.  C.  SCHROEDER 

MEMBER,    PROJECTIONIST    LOCAL    UNION    150,    LOS    ANGELES,    CALIFORNIA 


THE  flow  of  an  electric  current 
through  a  conductor  produces 
heat,  the  amount  depending  upon 
the  strength  of  the  current  and  the  re- 
sistance through  which  it  flows.  The 
resistance  of  most  substances  increases 
with  a  rise  in  temperature,  thus  produc- 
ing still  more  heat,  which  again  raises 
the  resistance.  This  continues  until 
either  a  state  of  balance  is  reached  or 
the  conductor  "burns  up."  Fuses  and 
their  connecting  apparatus  behave  simi- 
larly. 

Hot  fuses  are  a  general  condition,  at 
least  in  Los  Angeles.  Some  projection- 
ists think  nothing  at  all  about  the  con- 
dition; others  worry  themselves  sick 
over  it,  proclaiming  that  something 
should  be  done  to  make  the  manage- 
ment rectify  the  trouble. 

If  the  circuits  are  overloaded,  it  is  a 
lead-pipe  cinch  that  the  management, 
or  whoever  is  responsible  for  the  condi- 
tion, should  correct  it.  But  in  nearly 
every  case  found  by  the  writer  the  heat- 
ing was  due  not  to  overload  but  to  im- 
proper contacts  between  the  parts  of 
the  fuse  and  the  parts  on  the  fuse  block. 
This  is  caused  by  the  reduction  of  the 


contact  area:  current  that  should  flow 
through  a  contact  having  an  area  of  1 
square  inch  must  now  flow  through  a 
contact  having  an  area  of  only  ^  square 
inch,  producing  four  times  the  heat  that 
it  would  if  conditions  were  correct.  No 
wonder  it  smells  like  burning  horse  meat 
when  you  touch  it  with  a  finger! 

Causes   of  Fuse  Failure 

Many  think  that  this  condition  can 
only  arise  from  mishandling  and  abuse; 
but  this  is  not  so.  Much  of  the  new 
equipment  is  already  in  such  shape 
that  anywhere  near  maximum  area  of 
contact  is  impossible — that  is,  without 
corrective  measures  by  the  projectionist. 
The  needed  corrections  do  not  require 
any  great  amount  of  skill  but  only  some 
careful   work. 

If  a  fuse  must  be  changed  every  few 


FAFNIR  B. 
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FIGURE    1 


weeks,  it  is  probably  due  to  heat,  usually 
caused  by  a  poor  contact  somewhere.  It 
is  quite  possible,  of  course,  that  the 
fuse  is  being  worked  above  its  capacity, 
or  there  may  be  a  defect  in  the  circuit 
or  apparatus  which  puts  a  momentary 
surge  of  current  through  it  and  thus 
causes  failure.  When  the  fibre  portion 
of  a  fuse  is  charred,  or  even  if  it  is  only 
discolored  and  has  not  yet  become  black, 
the  condition  is  due  to  heat.  Any  parts 
that  are  unbearably  hot  to  the  touch  are 
too  hot;  something  will  happen  sooner 
or  later,  and  should  be  remedied.  A 
fuse,  or  any  adjacent  part,  that  is  only 
slightly  warm  is  operating  under  prac- 
tically normal  conditions.  It  is  hardly 
possible  to  produce  a  condition  where 
the  fuses  will  be  absolutely  cold  if  they 
are  carrying  the  maximum  allowable 
current.  Only  a  trace  of  warmth  is  a 
fine  condition;  comfortably  warm  is  not 
bad;  very  warm  to  unbearably  hot 
should  certainly  be  looked  into,  as  some- 
thing is  radically  wrong. 

Figure  1  shows  a  fuse  with  a  straight- 
edge placed  on  the  end  contact  to  show 
that  this  part  has  been  bent,  and  it  will 
therefore    be    impossible    to    get    100% 
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contact  here.  Notice  the  white  line  be- 
tween the  scale  and  that  part  of  the 
fuse  it  is  resting  on.  The  scale  only 
touches  the  fuse  at  the  two  points  shown 
by  the  upper  arrows.     The  three  arrows 


FIGURE   2 

show  the  only  points  that  will  touch  the 
clip  into  which  the  fuse  is  placed.  This 
gives  three  line  contacts  between  one 
end  of  the  fuse  and  its  connection  to  the 
external  circuit.  The  normal  and  in- 
tended contact  area  at  this  end  of  the 
fuse  is  about  1%  square  inches. 

What  would  you  think  the  contact 
area  would  be  under  the  conditions  de- 
picted in  Fig.  1?  My  guess  is  about  % 
square  inch,  and  certainly  not  more 
than  Y^  square  inch. 

This  is  an  actual  picture  of  a  fuse 
obtained  from  a  supply  house.  True, 
it  is  worse  than  the  average;  in  fact, 
it  is  the  worst  one  I  could  find  after 
considerable  hunting.  I  fear  that  the 
small  gap  I  see  in  the  print  before  me 
may  be  lost  when  reproduced  in  half- 
tone herein. 

If  a  straight-edge  were  put  under- 
neath, it  would  touch  the  point  shown 
by  the  lower  arrow  and  there  would  be 
a  gap  at  the  two  ends.  The  straight- 
edge could  be  rocked  on  this  part,  show- 
ing that  it  was  rounded. 

Most  fuses  have  some  such  defect. 
Few  of  them  are  as  bad  as  this  one,  but 
even  if  it  is  bent  only  in  the  slightest 
degree,  it  reduces  the  contact.  The  fuse, 
when  inspected  as  in  Fig.  1,  may  be 
perfect;  but  turn  the  fuse  through  a 
90-degree  angle,  so  that  you  are  looking 
at  the  end  of  it,  leaving  the  scale  as  it 
is  in  the  picture  and  resting  over  the 
part  indicated  by  the  lower  arrow  (the 
scale  is  now  crosswise  on  the  fuse)  and 
look  for  a  gap  at  either  the  center  or 
the  edges.  The  chances  are  that  you 
will  find  it.  This  shows  if  the  metal 
is  bent  in  a  direction  at  right  angles  to 
the  bend  shown  in  Fig.  1. 

Forms    of    Corrective   Action 

If  the  bend  is  very  bad,  it  should 
first  be  straightened  in  a  vise,  either  by 
pressing  it  between  the  jaws  or  laying 
it  on  the  flat  surface  and  hitting  it  with 
a  hammer.  In  any  event,  care  must  be 
taken  not  to  put  any  indentations  in  the 
metal,  either  by  the  vise  jaws  or  by  the 


peening  action  of  the  hammer.  Place  a 
piece  of  smooth  metal  on  the  jaws  of 
the  vise;  or,  if  using  the  hammer,  put 
a  fairly  heavy,  flat,  and  smooth  piece 
of  metal  over  it,  so  the  hammer  strikes 
the  metal  rather  than  the  fuse.  Any 
indentation  or  irregularity  in  the  surface 
of  the  fuse  reduces  the  contact  again. 

After  the  straightening  process,  the 
surfaces  must  be  filed  flat.  This  cannot 
be  done  in  the  way  the  average  man 
files,  which  would  result  in  rounded 
surfaces,  probably  worse  than  the  con- 
dition to  be  corrected.  A  machinist  or 
anyone  experienced  in  filing  would  put 
the  fuse  in  a  vise  and  file  it  flat;  but 
the  projectionist  had  better  do  it  as 
shown  in  Fig.  2. 

One  end  of  the  file  is  placed  against 
some  object,  such  as  the  corner  formed 
where  the  vise  is  fastened  to  the  bench. 
The  other  end  rests  against  the  stomach, 
thus  forcing  the  file  into  the  aforemen- 
tioned corner.  The  fuse  is  then  placed 
on  the  file,  the  finger  of  the  right  hand 
is  placed  above  the  part  to  be  filed  and 
holds  it  firmly  in   contact  with  the  file 


FIGURE  3 

so  that  the  fuse  cannot  rock  and  round 
the  corners. 

The  thumb  will  hold  the  fuse  better 
than  the  finger  can.  The  finger  is  shown 
in  the  illustration  because  it  keeps  the 
hand  away  further  and  permits  a  clearer 
shot.  The  left  hand  is  supplying  most 
of  the  "push-pull,"  which  is  done  so 
that  no  twisting  or  rocking  motion  is 
imparted  to  the  fuse.  As  shown,  the 
cutting  stroke  is  made  when  the  mo- 
tion is  toward  the  operator;  in  case  the 
file  is  turned  around,  the  cutting  is  done 
when  moving  away  from  the  operator, 
which  will  be  easier,  but  a  rag  must  be 
put  between  the  file  and  one's  tummy. 

Only  enough  metal  should  be  removed 
to  produce  a  flat  surface,  which  has 
been  obtained  when  the  entire  surface 
is  shiny  from  filing.  If  too  much  metal 
is  removed,  this  part  becomes  too  thin, 
and  the  clip  into  which  it  fits  may  have 
to  close  so  much  that  it  comes  up  at 
an  angle;  the  ends  of  the  clip  will  be 
closer  together  than  the  part  near  the 
base,  resulting  in  only  the  ends  of  the 
clip  touching  the  fuse.  That  is  why  the 
fuse  should  be  straightened  before  filing, 
so  as  little  metal  as  possible  is  removed. 
If  too  much  is  filed  off,  there  is  also 
the  possibility  of  getting  the  two  sur- 
faces out  of  parallel  with  each  other, 
thus  again  reducing  the  area  of  contact 
with  the  clip. 


In  Fig.  3  the  shell  has  been  removed 
and  the  end  has  been  filed,  not  much, 
but  only  enough  to  show  the  condition 
it  was  in.  Notice  the  shape  and  position 
of  the  light  areas  made  by  the  file,  dis- 
closing that  the  metal  has  been  bent  in 
two  directions.  This  same  fuse  is  shown 
in  Fig.  1,  but  it  was  "doctored"  there- 
after, being  bent  at  right  angles  to  the 
first  bend,  care  being  taken  not  to 
change  the  bend  shown  in  Fig.  1.  This 
was  done  to  show  what  it  looks  like, 
because  such  a  condition  sometimes  oc- 
curs. 

If  the  fuse  in  Fig.  1  had  not  been 
altered,  but  the  file  had  been  rocked,  it 
would  also  appear  as  in  Fig.  3.  Of 
course,  when  the  opposite  side  is  filed 
the  pattern  will  look  different.  Work 
slowly  and  watch  the  progress  being 
made.  When  the  entire  surface  has  been 
filed,  test  it  again  with  the  straight-edge, 
in  two  directions,  to  make  sure  that  it 
is  correct. 

Ferrule-Type  Fuse  Clips 

Figure  4  shows  an  old-type  switch, 
with  ferrule-type  fuse  clips,  one  of  which 
has  been  removed  and  is  shown  in  front 
of  the  switch.  One  end  of  part  A  rests 
on  and  is  normally  fastened  on  top  of 
part  B.  Contact  between  these  surfaces 
is  as  important  as  those  between  the 
fuse  and  the  clip.  Heat,  produced  here 
is  conducted  to  the  fuse  and  will  cause 
trouble.  The  test  and  treatment  are 
the  same  as  described  above. 

If  B  is  only  slightly  bent  in  an  even 
bow,  that  is,  no  kinks  or  sharp  bends 
are  present,  it  may  be  left  as  is,  be- 
cause it  will  draw  down  flat  when  A  is 
fastened  down  securely.     With  this  type 


FIGURE  4 

fuse  it  is  not  practical  to  improve  the 
contact  between  the  fuse  and  the  clip. 

The  upper  surfaces  of  the  end  A,  next 
to  the  arrow,  is  where  the  lug  on  the 
(Continued   on   page   29) 
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Nuts,  bolts,  haywire  wrenches  and  pliers  .  .  .  projec- 
tionists all  over  the  country  are  tossing  all  of  their 
repair  worries  on  the  scrap  pile  .  .  .  that  is,  of  course, 
wherever  a  pair  of  Motiographs  enter  the  booth! 

Motiographs  have  always  been  known  for  their 
trouble-free  performance  .  .  .  especially  the  Model 
"K".  From  Broadway  to  Manila  and  back  again,  these 
modern  projectors  are  setting  a  new  standard  in 
performance  .  .  .  the  "utmost  in  screen  results." 

Next  time  you  tour  "Film  Row"  see  the  floor  model 
displayed  at  the  Motiograph  distributor .  .  .  then  tell 
your  "chief"  he  can  swing  a  deal  on  only  $15  to 
$20  per  week.  The  complete  projector,  less  lamp 
and  sound  head,  lists  at  $1235.00  F.O.B.  Chicago. 


THE  NEON  TUBE  OSCILLOSCOPE  AS  A 
PRECISION     SERVICING     INSTRUMENT 


By  THEODORE  P.  HOVER 

MEMBER,    PROJECTIONIST   LOCAL    UNION    349,   LIMA,    OHIO 


This  is  the  second  and  concluding  article 
of  the  series  detailing  the  applicability  of 
the  oscilloscope  to  projection  room  servic- 
ing work.  Amplifier  checking  was  described 
last  month;  this  instalment  covers  checking 
of  the  optical  system,  measurement  of 
mechanical  vibration  and  use  of  the  oscil- 
loscope as  a  stroboscope. — Editor. 

II. 

ANOTHER  source  of  noise,  distor- 
tion and  modulation  of  the  re- 
produced sound  may  be  found  in 
loose  elements  in  the  optical  system.  A 
rubber  hammer,  made  by  placing  a  1-inch 
square  eraser  on  the  end  of  a  pencil, 
will  help  locate  these  faults.  A  sound 
band  should  be  threaded  through  the 
mechanism,  the  gain  control  opened  to 
normal  and  the  oscilloscope  connected 
the  same  way  as  for  exciter  lamp  set- 
tings. Tap  the  lens  barrel  very  lightly. 
A  jagged  oscillogram  is  a  sure  indica- 
tion of  either  a  loose  lens  unit  or  a  loose 
slit,  both  troubles  being  much  more 
common  than  is  suspected. 

Frequent  examination  should  be  made 
of  the  brackets  which  support  the  ex- 
citer lamps,  as  they  have  a  tendency  to 
work  loose,  and  the  slightest  vibration  is 
sure  to  modulate  or  distort  the  sound. 
The  same  can  be  said  for  the  brackets 
which  hold  the  optical  system  and  aper- 
ture plate  in  place. 

Frequent  examination  should  also  be 
given  to  set  screws  which  hold  prisms 
and  p.e.c.  mirrors,  where  this  type  of 
equipment  is  used.  It  is  the  height  of 
foolishness  to  install  quality  optical  sys- 
tems guaranteed  to  split  a  beam  .0008 
inches  and  then  permit  loose  brackets 
and  screws  to  vibrate  as  much  as  .005 
inches.  Yet,  this  condition  is  often  re- 
sponsible for  poor  reproduction  from 
otherwise  excellent  equipment. 

One  typical  instance  proves  this  point: 
The  manager  of  a  theatre  complained 
that  the  sound  was  a  trifle  mushy  and 
lacked  brilliance,  and,  in  particular, 
the  female  voice  sounded  dead.  The  pro-' 
jectionist  held  that  it  could  not  be  the 
optical  systems,  inasmuch  as  new  opti- 
cal systems  had  been  installed  six  months 
previously;  also,  new  tension  springs 
and  pads.  A  check-up  showed  that  the 
wrong  type  of  tension  springs  had  been 
installed,  resulting  in  abnormal  pressure 
on  the  film  in  the  sound  aperture.    With 


less  than  six  month's  use,  the  aperture 
plate  was  worn  more  than  1/32  inch, 
enough  to  cut  out  the  entire  top  regis- 
ter of  the  sound.  New  aperture  plates 
and  refocusing  ended  the  trouble. 

Noise  Problems  Overcome  Easily 

With  this  same  set-up,  loose  connec- 
tions, defective  wiring  and  also  defective 
lead  cable  can  be  easily  located  by 
carefully  watching  the  oscillogram  as 
wiring  and  terminals  are  moved  or 
shaken.  It  is  our  belief  that  many  of 
the  noise  problems  which  arise  in  high- 
gain  p.e.c.  circuits  are  caused  by  defec- 
tive and  broken  down  insulation  in  lead- 
covered  wires.  Microphonic  tubes  also 
show  up  if  they  are  touched  or  vibrated 
slightly.  When  a  very  shallow  noise 
oscillogram  appears,  and  tubes  and  other 
equipment  are  apparently  in  good  condi- 
tion, one  may  expect  a  noisy  photo-cell, 
which  may  be  checked  by  short-circuit- 
ing or,  in  some  cases,  removing  the  cell, 
w7hich  should  stop  the  noise. 

It  should  be  remembered  that  the 
oscilloscope  has  a  self-contained  high- 
gain  amplifier,  and  earphones  may  be 
connected  to  the  output  of  this  amplifier 
when  the  projectionist  wishes  to  hear  as 
well  as  see  the  fault. 

The  oscilloscope  lends  itself  readily 
to  the  addition  of  many  types  of  auxiliary 
equipment.  For  the  analysis  and  com- 
parison of  mechanical  vibration  the  os- 
cilloscope cannot  be  surpassed.    For  this 


FIGURE    5 
Checking    vibration    on    gears 
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work,  a  vibration  pickup  of  some  type 
is  necessary   (see  Fig.  5). 

Any  type  of  magnetic  or  crystal  pick- 
up can  be  fitted  with  a  needle  or  test 
prod  and  hooked  up  to  the  input  of  the 
oscilloscope.  Very  accurate  measure- 
ments can  be  made,  using  the  inertia-type 
crystal  microphone  built  especially  for 
sound  pickup  from  vibrating  bodies  by 
the  manufacturers  of  the  oscilloscope. 
Every  type  of  sound  equipment  on  the 
market  today  has  a  mechanical  link  be- 
tween the  projector  mechanism  and 
motor,  or  sound  mechanism  and  motor. 
This  link  may  be  either  a  micarta  and 
steel  gear  train,  a  sprocket  and  chain,  or 
a  belt  drive. 

Where  gear  trains  are  used,  and  the 
setting  of  these  gears  is  variable,  it  is 
of  the  greatest  importance  that  these 
gears  be  properly  spaced  and  aligned, 
otherwise  the  gears  rapidly  wear  out,  or 
the  sound  quality  suffers.  Gears  that 
are  set  too  close  tend  to  knock  out  the 
teeth;  while  those  that  are  set  too  loose 
permit  backlash. 

The  vibration  pickup  should  be  con- 
nected to  the  oscilloscope  and  the  test 
prod  placed  on  the  center  of  the  shaft 
or  bearing  nearest  to  the  gear.  The 
oscillogram  developed  by  perfectly 
meshed  gears  closely  resembles  the  teeth 
of  the  gear  itself.  When  gears  are  set 
too  tightly  or  out  of  line,  another  oscillo- 
gram is  set  up,  which  follows  closely 
that  of  the  normal  noise-of-operation  os- 
cillogram. If  too  far  out  of  line  or  too 
tight,  this  parasitic  oscillogram  may  even 
overshadow  the  normal  one.  If  too  loose, 
the  backlash  can  be  easily  seen  and 
identified  by  its  irregular  character. 

Adjusting  Gears,  Belts,  Chains 

We  have  found  that  gears,  belts  and 
chains  can  be  satisfactorily  adjusted  by 
having  one  projectionist  change  the  ad- 
justment, while  the  other  holds  the  con- 
tact pickup  in  place.  By  taking  a  con- 
tinuous reading  during  this  operation, 
it  is  easy  to  select  the  point  of  least 
vibration  and  smoothest  operation.  It 
has  been  our  experience,  however,  with 
helical  and  spiral  cut  gears,  that  at- 
tempts are  often  made  to  tighten  up  the 
setting  of  these  gears  after  they  have 
become  considerably  worn.  This  is  sel- 
dom successful,  and  if  the  gears  are  set 
up  too  much,  they  will  almost  im- 
mediately   be    damaged    beyond    repair. 
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CARBONS 


HELP  MAKE  YOUR  THEATRE 


Recently  published  records  show  that  a  major  factor  con- 
tributing to  accidents  in  motion  picture  theatres  is  the 
low  visibility  experienced  by  patrons  entering  the  dark- 
ened interior  from  the  brilliant  light  of  the  street. 
Darkened  interiors  are  necessary  when  the  level  of 
screen  illumination  is  low,  but  SUPREX  CARBONS 
provide  an  intensity  of  screen  illumination  which  per- 
mits supplementary  lighting  adequate  for  comfortable 
vision  from  the  moment  of  entrance. 


MAKE  YOUR  THEATRE  SAFE  FOR  YOUR  PATRONS 


USE  NATIONAL 

SUPREX 

CARBONS 


NATIONAL  CARBON  COMPANY,  INC. 

Unit  of  Union  Carbide  1 1  f  ^  ^  and  Carbon   Corporation 

CARBON  SALES  DIVISION,  CLEVELAND,  OHIO 

General  Offices:  30  East  42nd  St.,  New  York,  N.  Y. 
Branch   Sales  Offices:       New  York    -    Pittsburgh    -    Chicago    -    San  Prancisco 
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The  only  answer  to  a  badly  worn  gear 
train  is  not  to  set  them  tighter,  but  to 
install  an  entire  new  assembly! 

In  a  majority  of  sound  equipments, 
gear  and  chain  noise  can  be  carried 
directly  through  to  the  sound  sprockets, 
where  it  will  be  communicated  to  the 
film  and  thereby  modulate  the  sound 
causing  a  distinct  flutter,  particularly 
noticeable  by  the  "sour"  sound  of  sus- 
tained violin  and  organ  notes. 

The  magnetic  pickup  will  find  in- 
numerable uses  in  the  projection  room, 
where  a  little  adjustment  and  close 
checking  of  the  type  of  lubrication  used 
will  effect  wonders  in  reducing  gear 
noise,  vibration,  and  wear  on  parts. 

Often  the  operation  of  a  motor  genera- 
tor tends  to  cause  harmonic  vibrations  in 
girders  and  beams  supporting  the  pro- 
jection room.  The  contact  pickup  should 
be  placed  at  the  point  of  greatest  vibra- 
tion, and  the  generator  can  then  be 
balanced  or  silenced  with  cork  pads  or 
small  wedges.  Even  the  slightest  change 
is  immediately  shown  by  the  oscilloscope. 

Use    as    a    Stroboscope 

Another  gadget  developed  by  our  mem- 
bers for  use  with  the  oscilloscope  is  a 
stroboscope  attachment.  This  is  simply 
a  single-contact  automobile  lamp  socket 
attached  to  an  extension  cord  with  clips 
which  permit  it  to  be  connected  to  the 
exciter  lamp  supply.  The  socket  is  fitted 
with  an  automobile  lamp  of  the  same 
voltage  as  the  lamp  supply,  or  an  old 
exciter  lamp  will  work.  A  bracket  is 
soldered  to  the  socket. 

We  pulled  the  mechanism  of  the  os- 
cilloscope out  of  its  case  and  cut  away 
a  small  piece  of  the  metal  shield  sur- 
rounding the  rotating  mirror.  This  cut 
is  made  on  the  side  opposite  the  neon 
tube.  The  bracket  holding  the  socket 
and  lamp  is  then  bent  so  that  the  light 
from  the  lamp  will  be  picked  up  by  the 
rotating  mirror  and  projected  through 
the  opening  in  the  front  of  the  oscillos- 
cope. The  bracket  may  be  made  of  a 
thin  strip  of  brass  or  sheet  metal  with  a 
hook  in  the  end  which  will  permit  it  to 
be  hung  on  the  top  of  the  mirror  shield. 
It  can  be  loosely  fitted  so  that  when  not 
in  use  it  can  be  lifted  off  and  removed 
through  the  back  of  the  oscilloscope. 
Care  should  be  used  so  that  it  does  not 
interfere  with  and  cannot  fall  into  the 
rotating  mirror,  where  it  would  do  con- 
siderable damage. 

T\  e  mounted  our  lamp  rigidly  and 
brought  the  cable  out  through  a  graum- 
met  in  the  back  of  the  case;  and  since 
it  is  located  off  to  one  side,  it  does  not 
interfere  with  the  operation  of  the  oscil- 
loscope. A  cardboard  mask  with  a  1- 
inch  hole  in  the  center  was  cut  to  fit  the 
hole  in  the  front  of  the  oscilloscope,  and 
is  held  in  place  by  two  small  pieces  of 
adhesive  tape.  The  oscilloscope  is  then 
turned  on  and  the  stroboscope  lamp  is 


lighted,  preferably  from  a  d.c.  source. 
The  rotating  mirror  will  pick  up  the 
light  from  this  lamp  and,  by  reflection, 
throw  out  a  beam  of  light  through  the 
1-inch  hole  in  the  mask. 

Since  the  mirror  is  calibrated  up  to 
1000  r.p.m.,  and  there  are  two  sides  to 
the  mirror,  an  intermittent  flashing  beam 
of  light  with  a  frequency  up  to  2000 
will  be  available  for  analysis  of  me- 
chanical motion.  Since  the  speed  of 
various  moving  parts  in  a  projector  is 
usually  less  than  2000  r.p.m.,  it  will  be 
possible  to  analyze  the  motion  of  every 
gear  and  shaft  in  a  projector.  This 
intermittent  beam  of  light  operates  with 
the  same  effect  that  motion  picture 
cameras  used  to  achieve  when  taking 
shots  of  moving  wheels  at  60  feet  per 
minute.  \^  hen  the  wheels  were  in  syn- 
chronism with  the  shutter  of  the  camera, 
they  apparently  stood  still  on  the  screen. 

An  entire  paper  could  be  written  deal- 
ing with  the  various  uses  for  this  develop- 
ment. It  is  only  necessary  to  darken  the 
room  as  completely  as  possible,  direct 
the  beam  of  light  upon  the  moving  gear 
or  shaft  and  then  synchronize  the  mo- 
tion of  the  light  and  shaft  with  the  syn- 
chronizing control  of  the  oscilloscope. 

The  theatre  manager  who  is  sure  that 
his  projector  mechanism  overhauling  job 
is  "just  as  good  as  an  expensive  job," 
should  look  at  the  gears  and  shafts  under 
this  flashing  light,  as  the  results  obtained 
tell  their   own  story. 

In   concluding  this   paper  we  wish  to 

FRED   J.   DEMPSEY 

FRED  J.  DEMPSEY.  52,  for  the  past 
seven  years  General  Secretary-Treas- 
urer of  the  I.A.T.S.E..  succumbed  to  a 
complication  of  diseases  at  his  summer 
home  near  Boston. 
Mass..  on  Aug.  15. 
His  death,  while 
wholly  unexpect- 
ed, followed  a  long 
period  during 
which  he  had  been 
under  a  doctor's 
care.  The  funeral 
was  held  on  Aug. 
18.  in  Boston, 
Mass..  and  was 
attended  by  repre- 
sentatives of  practically  every  New  Eng- 
land unit  of  the  I.  A.,  and  by  the  entire 
staff  of  the  General  Office.  Ranking  offi- 
cials of  the  I.  A.  were  unable  to  attend, 
having  just  reached  Seattle.  ^  ash.,  for 
the  bi-annual  meeting  of  the  Executive 
Board.  Practically  all  of  Dempsey's  adult 
life  was  given  over  to  Labor  activities.  He 
served  as  business  representative  of  Bos- 
ton Stagehands  Local  11  for  many  years, 
and  was  1st  vice-president  of  the  I.  A.  in 
1930  when  the  Los  Angeles  Convention 
elected  him  to  the  post  he  held  at  his 
death.  His  present  term  would  have  ex- 
pired in  1940. 


F.  J.  Dempsey 


point  out  that  the  rugged  and  foolproof 
construction  of  the  neon  tube  oscillos- 
cope make  it  an  ideal  instrument  for 
projection  room  servicing.  The  ampli- 
fier tubes  can  be  purchased  in  any  radio 
store,  and  the  neon  tube  itself  costs  no 
more  than  the  average  radio  tube.  We 
cannot  give  accurate  information  con- 
cerning the  life  of  the  tube  as  ours  has 
run  over  4000  hours  and  so  far  shows 
no  sign  of  wear  or  deterioration. 

A  number  of  theatre  managers  have 
used  our  instrument  for  ballyhoo  pur- 
poses, by  placing  it  in  the  foyer  of  the 
theatre  and  connecting  it  to  the  sound 
system.  This  was  particularly  effective 
for  advertising  a  new  high-fidelity  in- 
stallation. 

A  Versatile,  Accurate  Instrument 

It  has  not  been  our  intention  to  "sell" 
the  oscilloscope  as  a  cure-all  for  sound 
system  troubles.  In  its  place  it  repre- 
sents one  of  the  most  versatile  and  ac- 
curate instruments  available  to  the  pro- 
jection craft.  But  it  must  be  used  care- 
fully, accurately,  and  intelligently. 

The  members  of  our  Local  long  ago 
adopted  the  idea  of  purchasing  service 
and  maintenance  equipment,  with  due 
respect  to  that  already  in  the  hands  of 
other  members.  Not  every  member  can 
afford  to  purchase  a  complete  optical, 
electrical,  and  mechanical  laboratory. 
Our  policy  has  been  one  of  cooperation 
between  the  members,  with  the  result 
that  each  individual  member  has  for  his 
use  approximately  S5.000  worth  of 
laboratory  equipment,  in  addition  to  that 
which  he  himself  owns.  Where  in- 
dividual members  feel  that  they  cannot 
purchase  proper  test  equipment,  the  idea 
of  clubbing  together  to  buy  equipment 
and  then  using  it  cooperatively  may  well 
be  adopted  by  local  unions  or  clubs 
within  the  unions.  Our  membership 
stands  ready  at  any  time  to  cooperate 
and  assist  other  locals  in  their  servicing 
problems. 

DOUBLE    FEATURES     OUT    IN 
CHI.  WITH  NEW  SEASON 

Double-feature  programs  are  expected 
to  be  dropped  in  all  Chicago  theatres 
with  beginning  of  the  Fall  release  season. 
Independents  are  reported  to  have 
reached  an  agreement  on  this  with  Bala- 
ban  &  Katz  circuit,  which  sets  the  Chi- 
cago operating  pace.  Double-feature 
bills  is  industry's  current  most  controver- 
sial topic,  with  all  American  theatres, 
except  so-called  deluxers,  featuring  that 
type  of  program. 

Polls  Shoic  Singles  Preferred 
Private  polls,  including  one  each  by 
Warner  Bros,  and  the  magazine  Fortune, 
have  uncovered  overwhelming  public 
sentiment  for  single  features:  but  in- 
dustry continued  practice.  A  general  re- 
turn to  single-feature  bills  would  mean  a 
drastic  drop  in  production  activity  and 
consequent  decreased  studio  employment. 
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FIDELITY 


EXPERIENCE  shows  that  Eastman  Fine- 
Grain  Duplicating  Films  are  capable  of 
giving  duplicates  which  are  actual  facsim- 
iles of  the  originals.  Completely  solving 
a  major  photographic  problem,  these  new 
high-fidelity  films  are  among  the  most 
important  safeguards  of  motion  picture 
quality.  Eastman  Kodak  Company,  Roch- 
ester, N.  Y.  (J.  E.  Brulatour,  Inc.,  Dis- 
tributors, Fort  Lee,  Chicago,  Hollywood.) 


EASTMAN  Fine-Grain 

DUPLICATING    FILMS 


TYPICAL   TROUBLES   IN   MODERN 
SOUND  REPRODUCING  UNITS 


III. 

FOLLOWING  are  some  recent,  actual 
cases  of  projection  room  troubles 
which  were  mishandled.  Improper 
action,  lack  of  ordinary  common  sense 
resulted,  in  some  cases,  in  unnecessary 
delay  in  making  repairs.  In  others, 
things  necessary  to  prevent  a  repetition 
were  left  undone.  In  still  others,  the 
procedure  followed  introduced  new  and 
different  troubles,  or  occasioned  un- 
necessary expense. 

Case  1.  A  three-man  crew,  reporting 
an  hour  before  showtime,  got  no  sound. 
Each  of  the  three  proceeded  on  his  own. 
One  switched  off  the  power  and  changed 
all  tubes.  Another  cleaned  the  fader. 
The  third  did  something  else.  All  this 
work  was  at  random,  employing  neither 
system  nor  coordination,  and  none  of 
the  three  paid  any  attention  to  the 
others.  After  half  an  hour  of  this  ef- 
fort, they  tried  the  system  again.  They 
had  sound.    The  show  went  on. 

Offhand,  such  trouble-shooting,  which 
may  fairly  be  termed  "the  panic 
method,"  may  seem  justified  because  it 
was  successful.  But  is  was  not  success- 
ful; it  was  only  lucky.  No  one  now 
knows  whether  these  frantic  efforts  real- 
ly cured  a  faulty  condition,  or  the  trouble 
disappeared  of  itself,  to  return  subse- 
quently. If  it  recurs,  no  one  knows 
what  precaution  to  take;  no  one  knows 
what  it  was  or  has  learned  anything  from 
the  incident.  And  there  still  remain 
under  suspicion  one  hundred  dollars 
worth  of  tubes  that  will  have  to  be  tested 
individually. 

In  this  case,  systematic  use  of  switches 
and  headphones  would  have  isolated  the 
trouble  in  less  than  half  an  hour;  the 
repairs  made  would  be  permanent  and 
be  known  to  be  so;  any  additional  pre- 
cautions needed  could  be  undertaken  in- 
telligently, and  there  would  be  no  doubt- 
ful tubes.  Finally,  all  concerned  would 
have  learned  something  that  would  un- 
doubtedly prove  useful  in  the  future. 

Tube    Change    Not    Conclusive 

Case  2.  A  similar  procedure  was  fol- 
lowed in  a  theatre  equipped  with  regu- 
lar and  emergency  amplifiers.  The 
regular  amplifier  blew  its  fuse  repeated- 
ly. The  show  continued  with  the 
emergency  system,  and  the  regular  board 
was  "repaired"  by  changing  all  tubes. 
Four    doubtful   tubes   were   returned   to 


By  LEROY  CHADBOUR1SE 

stock,  without  any  effort  being  made  to 
ascertain  which  of  the  four  was  faulty. 
The  futility  of  such  procedure  will  be 
made  clear  when  Case  4  is  considered. 

Note,  however,  that  there  was  no  ex- 
cuse at  all  for  doing  things  haphazardly, 
as  the  existence  of  dual  amplifying  chan- 
nels obviated  any  need  for  haste. 

Case  3.  The  handling  of  this  case  con- 
stituted a  double  fault  in  projection  room 
procedure.  A  comparatively  new  tube 
proved  defective  in  that  the  active  mate- 
rial was  peeling  off  the  filament.  This 
condition  is  sometimes  characterized  by 
a  hissing  sound  in  the  speakers,  some- 
what like  the  old  photo-cell  hiss,  or  like 
rushing  water.  The  faulty  tube  hap- 
pened to  be  in  the  first  stage  of  ampli- 
fication where,  of  course,  its  noise  would 
be  amplified  most  strongly. 

No  replacement  tube  could  be  found  in 
the  projection  room!  The  only  possible 
remedy,  pending  receipt  of  new  supplies, 
was  to  substitute  the  noisy  tube  in  an- 
other socket  where  it  would  not  cause 
cruite  as  much  trouble.  The  show  con- 
tinued with  the  disturbance  still  present, 
but  not  as  loud  as  formerly.  After  six 
hours  of  noisy  sound  a  new  shift  came 
on  duty  and  announced  that  of  course 
there  were  spare  tubes.  They  were 
found  at  once,  at  the  bottom  of  a  clothes 
locker  under  someone's  old  overalls,  still 
in  their  original  sealed  cartons! 

The  second  example  of  faulty  pro- 
cedure in  this  case  turned  up  after  the 
replacement  had  been  made.  Someone 
recalled  that  the  faulty  tube  was  com- 
paratively new  and  suggested  that  it 
be  returned  to  its  maker  for  exchange. 
Then  it  was  found  that  the  tube  had 
nevr  Leen  marked  with  the  date  of  in- 
stallation, nor  was  its  serial  number 
noted  in  the  log  book  on  the  day  it  was 
installed.  There  being  no  way  to  estab- 
lish the  number  of  hours  of  use,  the 
theatre  was  out  the  price  of  a  tube. 

Case  4.  We  come  now  to  a  flagrant, 
three-sided  case  of  improper  Dractice, 
embracing  about  all  the  mistakes  that 
could  reasonably  be  expected  in  con- 
nection with  only  one  trouble.  This  dif- 
ficulty also  appeared  before  showtime. 
It  was  a  severe  crackling  noise,  practi- 
cally continuous,  and  loud  enoueh  to 
make  sound  almost  inaudible.  There 
was  no  emergency  system.  The  equip- 
ment had  been  modernized  recently,  but 
was  not  of  the  very  latest  type — despite 

[14] 


modernization,  it  still  used  C  batteries. 

Again  the  first  step,  as  before,  was  to 
change  every  tube  in  the  equipment. 
This  effected  no  improvement.  Then  the 
C  batteries  were  tested  with  headphones. 
One  seemed  slightly  noisy;  its  defect 
might  possibly,  after  amplification,  ac- 
count for  the  trouble.  Search  was  made 
for  new  C  batteries.    There  weren't  any. 

At  this  point  a  more  systematic  method 
was  introduced.  It  was  noted  that 
change  in  the  fader  setting  did  not 
change  the  volume  of  the  disturbance; 
but  a  change  of  the  amplifier  volume  con- 
trol did.  Therefore  the  trouble  was — it 
had  to  be — between  the  fader  and  the 
amplifier  volume  control.  Every  other 
possibility  was  automatically  eliminated. 

Systematic  Elimination  of  Suspects 

The  next  question  was:  Did  the  dif- 
ficulty lie  in  the  amplifier  itself,  ahead 
of  the  volume  control?  or  in  the  cable 
between  the  amplifier  and  the  fader? 
The  amplifier  sound  input  in  this  case 
was  made  to  binding  posts  fitted  with 
thumbscrews.  The  easiest  test  was  to 
remove  the  input  wires.  When  this  was 
done  the  noise  stopped  at  once,  remov- 
ing suspicion  from  the  amplifier,  its 
tubes  and  its  C  batteries,  and  proving 
that  the  trouble  must  lie  between  the 
cable  connection  just  opened  and  the 
fader  from  which  it  came. 

Here  luck  stepped  in.  A  glance  at 
that  part  of  the  cable  which  connected 
to  the  amplifier  showed  its  lead  sheath 
cutting  into  insulation  and  touching  one 
of  the  wires.  The  condition  must  have 
dated  back  to  the  time  the  system  was 
installed;  vibration  working  over  a 
period  of  time  did  the  rest. 

The  fault  was  corrected;  the  show 
went  on;  an  O.K.  was  passed  along  to 
the  management.  Then,  about  three 
minutes  after  the  beginning  of  the  second 
reel,  the  same  noise  was  heard  again 
and  continued  until  the  change-over, 
when  it  disappeared.  The  noisy  projec- 
tor amplifier  was  at  once  investigated 
with  headphones,  and  the  new  trouble 
found.  One  of  the  replacement  tubes  in- 
stalled during  the  unnecessary  procedure 
of  changing  every  tube  in  the  system 
proved  to  be  defective;  it  was  quiet 
while  cold,  but  became  noisy  after  a 
few  minutes  of  use,  expansion  of  the 
parts  apparently  developing  an  internal 
loose  connection. 

In  this   case,    every   step   of  the   pro- 
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cedure  was  wrong.  For  one  thing, 
trouble-shooting  began  with  changing  all 
tubes,  instead  of  with  the  method  of 
isolation  that  was  afterward  followed 
successfully.  This  was  a  waste  of  time: 
no  changes  of  tubes  could  either  reveal 
or  cure  a  "ground"  in  a  lead-covered 
cable.  The  only  result  was  to  disclose 
the  possibility  of  another  trouble  adding 
itself  to  the  one  already  present. 

Second,  a  defective  tube  was  left  in 
the  spare  parts  cabinet  for  emergency 
use.  It  was  probably  put  there  on  some 
previous  occasion  when  trouble  was 
"cured"  by  changing  all  tubes,  instead 
of  by  careful  checking — put  there  un- 
tested and  unmarked  to  cause  trouble 
in  the  future.  Third,  the  stock  of  spares 
was  incomplete  in  that  no  C  batteries 
were  available.  As  it  happened,  the  C 
battery  was  not  the  direct  cause  of 
the  noisy  sound.     Suppose  it  had  been? 

Group  of  Basic  Faults 

The  four  cases  thus  far  considered 
illustrate  five  basic  types  of  faulty  pro- 
jection   room    procedure : 

a.  The  "panic  method"  of  trouble- 
shooting which  succeeds  (if  at  all)  only 
through  luck;  but  is  likely  to  prove  a 
waste  of  time,  does  not  reveal  the  nature 
of  the  difficulty,  does  not  make  pre- 
cautions possible  or  provide  anyone  with 
a  lesson  or  example  worth  remembering. 

b.  Restoration  to  stock  of  doubtful 
parts,  unmarked  and  untested,  which 
may  subsequently  create  an  emergency 
or   complicate   trouble-shooting. 

c.  Storing  spare  parts  in  unusual  or 
obscure  places  where  they  may  be  for- 
gotten and  certainly  cannot  be  found 
by  relief  men. 

d.  Letting  the  stock  of  spares  run 
down  so  far  that  parts  needed  in  an 
emergency  are  not  available. 

e.  Failing  to  mark  tubes  and  other 
parts  with  the  date  they  are  put  in  use, 
so  credit  can  be  obtained  if  they  fail 
to  stand  up.  (If  stickers  or  china  mark- 
ing crayon  are  not  available,  the  serial 
number  of  the  part  can  be  noted  in  the 
log  book). 

Case  5.  In  this  case  the  low-voltage 
speaker  fields  receive  excitation  from  a 
full-wave  rectifier.  The  output  of  the 
rectifier  is  12  volts;  the  speakers  are 
designed  for  an  input  of  7  volts.  The 
difference  is  taken  up  by  dropping  re- 
sistors mounted  in  a  metal  cage,  which 
permits  ventilation  but  prevents  burned 
fingers. 

These  resistors  have  burned  out  re- 
peatedly, being  worked  right  up  to  the 
limit  of  their  rated  wattage  capacity. 
Every  time  one  burns  out,  the  speakers 
supplying  one-half  the  auditorium  stop 
functioning — thus,  one-half  the  seats  are 
left  without  proper  volume,  and  with 
(Continued   on    page    27) 


PROJECTOR  MECHANISM  TOLERAN- 
CES AND  INTOLERANCES 

By  HERBERT  GRIFFIN 

VICE-PRESIDENT,     INTERNATIONAL     PROJECTOR     CORPORATION 

Over  a  luncheon  table  some  two  months  ago  the  author  of  the  appended  article 
talked  engagingly,  but  fast,  about  the  function  of  a  motion  picture  projector — 
its  components,  tolerances  and  sundry  other  interesting  aspects  of  one  of  the 
most  delicately-balanced  mechanisms  in  the  world.  Stemming  the  flow  of  words 
momentarily,  we  exacted  a  promise  to  set  down  these  data.  Perseverance  having 
been  rewarded,  we  now  present  data  on  projectors  which,  if  not  entirely  new, 
appear  here  in  new  dress.  Our  thanks  to  Mr.  Griffin  for  the  article — and  for 
the  luncheon. — Ed. 


PROJECTION  of  a  motion  picture  de- 
pends solely  and  completely  upon 
the  cam  pin — a  tiny,  short,  stubby  pin  of 
tool  steel,  accurately  hardened  and 
ground  to  a  dimension  of  0.100",  plus  or 
minus  .00005".  This  pin  operates  in  the 
four  slots  of  the  star  wheel  (the  entire 
star  being  completely  hardened  and  ac- 
curately ground  to  plus  or  minus  another 
half  a  tenth),  and  the  slots  are  lapped 
to  closely  fit  the  pin. 

The  radius  of  the  cam,  also  hardened 
and  accurately  ground  to  plus  or  minus 
half  a  tenth,  must  fit  the  star  radius  ex- 
actly in  order  that  absolute  steadiness  of 
the  projected  picture  may  be  obtained. 
Any  variation  in  these  dimensions  natur- 
ally causes  the  picture  to  "jump"  on  the 
screen. 

The  little  pin  above  referred  to  does 
the  work  of  pulling  each  single  picture 
past  the  aperture  plate,  but  each  slot  of 
the  star  does  only  25%  of  this  work.  In 
this  connection,  I  might  point  out  that  it 
is  not  at  all  unusual  for  us  to  receive 
Super-Simplex  mechanisms  sent  in  for 
repairs  after  a  year  and  a  half  to  two 
years  use  with  the  pin  worn  much  more 
than  .0005"  below  its  original  manufac- 
tured dimension,  and  the  slots  in  the  star 
are  almost  as  good  as  new.  It  is  rare  that 
any  major  repairs  are  necessary  on  the 
intermittent  movement  of  the  Super- 
Simplex  mechanism. 

Close  Tolerances  Required 

The  sprocket  on  the  intermittent  shaft 
has  to  do  the  work  of  pulling  each  suc- 
cessive picture  into  place;  and  when  it  is 
projected  as  a  still  picture  through  the 
lens  to  the  screen  (the  original  picture 
being  only  .600  x  .825"  at  the  aperture 
and  sometimes  projected  to  a  width  of  50 
feet)  it  is  quite  evident  that  the  magni- 
fication ranges  as  high  as  700  to  800 
times.  From  this  one  can  realize  what 
close  manufacturing  tolerances  are  re- 
quired in  order  to  maintain  a  picture  of 
such  magnitude  steady  both  laterally  and 
vertically  on  the  screen. 

Anybody  can  figure  the  number  of 
tons  the  cam  pin.  star  slots  and  sprocket 
teeth  handle,  when  it  is  considered  that 


an  eight-ounce  tension  is  always  applied 
at  the  gate  and  the  picture  must  be  moved 
from  rest  to  the  next  picture  in  l/96th  of 
a  second.  This  continues  day  in  and  day 
out,  month  in  and  month  out,  all  year 
long.  Both  the  exhibitor  and  projection- 
ist have  come  to  regard  this  phenomenon, 
if  they  think  of  it  at  all,  without  any 
thought  of  failure,  because  the  mechan- 
ism has  been  performing  this  function 
every  day  for  years. 

Here  are  some  interesting  figures  on 
picture  displacement  at  the  aperture: 
Taking  the  average  day's  run  as  eleven 
hours  and  splitting  it  between  two  pro- 
jectors, each  mechanism  must  handle 
during  its  five  and  one  half  hours  of  op- 
eration a  day,  1,440  pictures  per  minute, 
86,400  per  hour,  475,200  per  day,  and  an 
average  of  14,256,000  per  month — which 
means  twice  this  figure  for  two  projec- 
tors. 

It  is  well  known  that  motion  picture 
film  will  cut  through  anything,  regardless 
of  its  toughness.  The  teeth  of  intermit- 
tent sprockets,  particularly,  have  not  been 
given  fair  consideration  in  this  respect  by 
projectionists  or  the  trade  generally  when 
complaints  are  made  that  some  types  of 
intermittent  sprockets  become  hooked  in 
a  very  short  time. 

Change    Framing    Device    Setting 

There  are  32  surfaces  on  the  teeth  of 
an  intermittent  sprocket  which  can  be 
used  to  pull  the  film  down  and  thus  dis- 
tribute the  wear  over  all  the  teeth  and 
lengthen  sprocket  life.  But  it  is  common 
practice  now  to  set  the  framing  device  in 
about  the  central  position,  and  since 
framing  during  projection  has  practically 
faded  out  of  the  picture,  this  position  is 
rarely  changed;  thus  only  four  teeth — 
that  is,  every  fourth  tooth  each  side  of  the 
sprocket — do  all  the  work  of  moving  the 
picture  from  rest  during  projection.  The 
consequence  is  that  these  four  teeth  after 
a  reasonable  length  of  time  become 
slightly  hooked,  and  while  they  do  not 
damage  the  film  to  any  extent,  set  up  a 
racket  in  the  mechanism  due  to  the 
sprocket  hole  leaving  the  hooked  tooth. 

Sprocket  wear  could  be  tremendously 
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reduced  if  the  projectionist,  say,  once  a 
month,  slightly  changed  the  setting  of  the 
framing  device  so  that  the  sprocket 
turned  one  tooth.  This  would  transfer 
the  major  load  to  the  next  tooth,  and  this 
procedure  could  be  followed  from  time  to 
time  until  each  of  the  four  teeth  constitut- 
ing a  frame  were  at  some  time  or  another 
brought  to  the  position  where  it  takes  the 
major  load  of  pulling  down  the  film  past 
the  aperture  plate. 

As  you  know,  Simplex  has  practical- 
ly eliminated  wear  of  intermittent 
sprocket  teeth  through  a  completely  hard- 
ened and  ground  sprocket  made  from  tool 
steel  on  which  even  the  teeth  are  accur- 
ately ground  on  both  radii  to  an  hereto- 
fore unheard  of  accuracy  of  accumulated 
error  over  all  teeth  not  to  exceed  about 
.0001".  Due  to  the  tremendous  toughness 
of  the  teeth  the  wearing  quality  is  in- 
creased   tremendously    when    compared 


with  the  older  type  intermittent  sprocket. 
This,  of  course,  is  only  one  of  the  many 
great  strides  that  we  have  made  in  the 
perfection  of  this  type  of  equipment.  It 
required  three  years  of  research  work  and 
$22,000  for  equipment  to  place  this 
sprocket  alone  in  production. 

During  the  past  year  bearing  and  shaft 
tolerances  throughout  the  Super  Simplex 
mechanism  have  been  considerably  tight- 
ened up.  All  shafts  are  hardened  and 
ground,  and  where  lubricating  difficulties 
might  be  encountered,  spirals  are  cut 
therein  to  feed  oil.  The  main  drive  shaft 
has  been  completely  redesigned  and  con- 
structed so  that  a  well  of  oil  remains  in 
the  center  of  the  shaft,  which  eliminates 
the  possibility  of  a  bind-up  in  the  bearing 
due  to  the  tremendous  strain  placed  upon 
it  in  starting  the  equipment  with  the  type 
of  drives  recently  adopted  by  sound  re- 
producer manufacturers. 


Letters  to  the  Editor 


Data  on  Projection  Optics 
is  Badly  Needed 

Most  projectionists,  including  myself, 
have  only  a  very  hazy  knowledge  of 
projection  optics,  most  of  the  stuff  on 
which  we  have  to  dig  out  of  tomes  which 
wander  all  over  the  place.  Why  not  in- 
clude in  I.  P.  a  series  of  articles  on 
optics  conducted  after  the  fashion  of  the 
step-by-step  analysis  of  amplifiers  series. 
There  is  not  much  point  to  articles  on 
magnification  ratio,  lens  speed,  etc.,  un- 
less the  fellows  understand  what  these 
things  are  all  about. 

Some  months  ago  I  had  an  idea  where- 
in I  could  cooperate  with  some  of  my 
friends  to  our  mutual  advantage.  Once  a 
month  each  of  our  group  selects  six 
questions  relating  to  anything  connected 
with  projection,  and  the  inquirer  must 
know  the  answers  to  the  questions  he 
poses.  The  fine  part  about  this  is  that 
in  the  search  for  answers  to  questions 
one  invariably  turns  up  considerable 
other  valuable  data. 

If  you  know  of  any  projectionists  who 
would  like  to  participate  in  this  idea  to 
the  extent  of  six  questions  a  month,  and 
would  publish  their  names,  I  would  be 
grateful. 

R.  Thomas 

7  Cranston  Flats,  132  O'Donnell  St. 

Sydney,  Australia 

Mr.  Griffin  Writes  a  Letter — 
on  This  and  That — But  Mostly 
About    Simplex    Pedestals 

I  read  with  a  great  deal  of  interest  the 
article  "Aligning  the  Lamphouse  with 
the  Projector  Mechanism,"  by  A.  C. 
Schroeder,  of  Local  150,  L.A.,  in  the  June 
issue  of  your  fine  paper. 

The  article  is  excellently  written,  and 
the  undoubted  result  will  be  that  the  boys 
will  get  busy  and  check  their  lamp  align- 
ment and  find  to  their  dismay  that  a  tre- 
mendous proportion  is  out  of  line. 
However,    they   cannot   accurately    align 


their  lamps  even  with  the  excellent  in- 
structions set  forth  and  the  tools  de- 
scribed, because  of  the  inaccuracies  of 
the  older  lamphouse  carriages  and  bases. 

It  was  because  we  realized  this  diffi- 
culty that  we  placed  on  the  market  the 
Super-Simplex  Pedestal  and  equipped  it 
with  a  lamphouse  carriage  which  is  prac- 
tically a  universal  joint  in  that  it  may  be 
raised  and  lowered,  swung  from  side  to 
side,  and  tilted  at  any  angle  necessary  to 
provide  correct  lamphouse  alignment. 
This  assembly,  of  course,  is  only  one  unit 
in  the  chain  of  many  improvements  incor- 
porated in  this  pedestal  which  make  pos- 
sible prompt  alignment  on  the  screen 
both  vertically  and  laterally,  improved 
picture  steadiness  (due  to  the  sturdy  con- 
struction of  the  projector  and  sound- 
head support  bracket)  and  excellence  of 
appearance  when  installed,  since  all  wir- 
ing may  now  be  enclosed  within  the  base 
proper. 

I  feel  that  a  follow-up  of  Schroeder's 
article  with  the  data  on  the  new  pedestal 
and  tying  the  two  articles  together  would 
be  an  excellent  idea,  and  I  believe  the 
craft  at  large  would  welcome  such  inform- 
ation. 

Herbert  Griffin 
International  Projector  Corp. 

We,  too,  felt  that  the  boys  would  ap- 
preciate this  information  on  the  new  Super- 
Simplex  pedestal  (adv.) — so  we  published 
it  in  I.  P.  for  March  last,  p.  16.  Yep,  a  full- 
page  layout  of  pictures  and  keyed  type 
matter.  Only  recently  Mr.  Griffin  told  us 
he  read  each  issue  of  I.  P.  from  cover  to 
cover.  (For  shame!)  Just  too  close  to 
the  forest  to  see  the  trees,  that's  all.  How 
we  love  to  anticipate  manufacturers  on 
their  own  products — and  particularly  the 
vice-president  of  International  Projecter 
Corp.    (adv.). 

Suprex  Arc  Negative  Tip 

Here's  a  little  hint  to  pass  along  to  the 
boys  using  Suprex  arcs:   From  time  to 


time  a  red  cap  forms  on  the  negative 
tip  which  prevents  striking  of  the  car- 
bon the  second  time  and  is  hard  and  non- 
conductive.  Instead  of  filing  this  tip  off, 
I  just  wet  the  tip  of  a  finger  and  touch 
this  red  tip,  after  which  it  mushrooms, 
turns  to  powder  and  drops  off.  The  car- 
bon is  then  O.  K.  to  strike  without 
trouble.  Pass  this  along  to  the  film 
grinders.  W.  A.  Crute 

Vancouver,  B.C.,  Canada 

Practical   Projection  Hints 

In  answer  to  Gregory  from  "down  un- 
der" (New  Zealand,  wasn't  it?)  he  wrote 
in  I.  P.  recently  about  trouble  with  his 
Suprex  arc  in  spitting  and  sputtering 
(haven't  we  all?).  It  must  be  winter 
down  there,  so  he  first  should  make  sure 
his  carbons  are  dry  by  storing  them  on 
hot  radiators.  But  he  should  by  all 
means  take  a  divider  and  measure  arc 
gap  when  operating.  It  should  measure 
no  less  than  5/16  or  9/32  of  an  inch. 
If  the  carbons  are  burned  with  a  short 
arc  gap,  carbide  tips  will  form  and  the 
arc  will  be  unsteady  due  to  molten  drop 
of  material  changing  resistance  constant- 
ly, making  surges  and  arc  flare. 

I  was  troubled  by  a  bad  batch  of  car-. 
bons,  and  sent  samples  to  the  factory. 
A  belated  answer  stated  that  the  carbons 
were  defective  and  would  be  replaced. 

Random  thoughts:  a  good  set  of  ear 
phones  should  be  in  every  room.  An  out- 
let jack  should  be  placed  on  the  front 
wall  in  such  a  position  that  the  cord  will 
reach  to  anyone  standing  at  either  ma- 
chine. It  is  easy  to  detect  the  slightest 
sprocket  hole  or  frame  line  hum  or  any 
other  noise.  One  can  listen  in  while  ad- 
justing or  remedying.  Wiring  through 
the  hard-of-hearing  amplifier  and  using  a 
variable  resistor  to  control  volume,  will 
afford  a  complete  check  on  all  equipment. 

A  good  check  is  to  take  a  piece  of 
isinglass,  scratch  a  grid  iron  pattern  on 
it  and  insert  over  aperture  on  film  track. 
Project  light  on  to  screen  and  start  pro- 
jector. If  movement  is  discernible  from 
the  projection  room,  present  set-up  is 
undesirable. 

How  many  projectionists  have  threaded 
a  wrong  reel  or  failed  to  drop  a  short 
during  the  supper  hour?  In  the  lower 
magazine  and  on  the  door  in  each  pro- 
jector, I  have  a  card  with  reels  marked 
in  succession  that  will,  or  should  be, 
threaded  into  that  machine.  Upon  in- 
serting reel  in  upper  magazine,  the  film 
is  never  wound  on  lower  spindle  unless 
the  reel  number  corresponds  with  pre- 
show  schedule.  One  cannot  forget  to 
drop  a  short,  due  to  positive  reminder. 
It  takes  only  a  few  minutes  to  make  an 
entirely  new  reel  schedule  for  each 
change  of  program. 

•  Most  automatic  rewinds  transfer  film 
from  one  reel  to  another  at  too  high  rate 
of  speed  and  too  noisily.  The  expedient  of 
two  new  pulleys  (one  large  and  one 
smaller),  with  a  V-belt  to  fit  will  be  a 
sure  cure  in  remedying  both  troubles. 
Oil  drip  pans  similar  to  those  on  W.E. 
equipments  should  be  made  available  for 
all  types  of  heads  and  sound. 

Roy  J.  Arntson 
Minneapolis,  Minn. 


ARGON  vs.  MERCURY  VAPOR  TUBES 
FOR  PROJECTION  RECTIFIERS 


Rectifier  manufacturers  have  been  de- 
luged with  complaints  anent  the  per- 
formance of  their  products  as  a  result 
of  the  insistence  of  projectionists  upon 
substituting  mercury  vapor  for  argon 
tubes.  The  characteristics  of  these  tube 
types,  and  their  relative  applicability  to 
projection  rectifier  service,  are  set  forth 
in  the  appended  paper  by  an  acknowl- 
edged expert  in  rectifier  design  and  per- 
formance. 

RECENT  experiences  with  expen- 
sive repair  jobs  on  projection  rec- 
tifiers suggest  this  restatement  of 
several  important  facts  about  the  tubes 
used  therein.  I  particularly  want  to 
warn  against  the  use  of  tubes  using 
mercury  vapor  instead  of  argon  as  the 
gas  medium  in  the  glass  envelope,  be- 
cause the  use  of  the  former  type  will 
cause  serious  trouble  in  the  rectifier  it- 
self and  be  the  direct  cause  for  rather 
expensive    repairs. 

To  aid  in  a  clear  understanding  of 
the  subject  it  seems  advisable  to  de- 
scribe briefly  the  operating  characteris- 
tics of  tube  types  commonly  used  in 
projection  rectifiers  and  to  cite  some 
causes  of  failure  and  their  remedies. 

We  shall  consider  first  the  argon  gas- 
filled  type,  with  tungsten  filament  or 
cathode.  This  is  the  most  widely  used 
and  best  known  rectifier  tube  in  the  in- 
dustry, and  is  commonly  called  the  "Tun- 
gar-type"  because  this  was  its  trade 
name  when  it  appeared  on  the  market. 
It  is  being  marketed  at  present  by  sev- 
eral manufacturers  under  different  trade 
names,  and  will  hereafter  be  referred  to 
as  "argon  tube,"  to  distinguish  it  from 
the   "mercury   tube." 

Components   of  Argon   Tube 

The  argon  tube  consists  of  a  hard 
glass  (Pyrex)  envelope  in  which  is  a 
filament  of  coiled  tungsten  wire  sup- 
ported by  two  tungsten  wire  electrodes. 
The  two  electrodes  are  used  to  carry  cur- 
rent for  heating  the  coiled  filament, 
which  in  the  case  of  the  15-ampere  tube 
requires  2.5  volts  and  approximately  27 
amperes.  One  of  the  electrodes,  besides 
conveying  filament  current,  also  carries 
the  main  current  being  rectified,  which 
may  be  an  additional  10  to  15  amperes. 

The  filaments  are  supplied  with  cur- 
rent from  separate  low-voltage  windings 
on  the  transformers,  or,  in  some  cases, 
from    a    separate    filament    transformer. 


By  J.  K.  ELDERKIN 

FOREST   MANUFACTURING   CORPORATION 

The  two  filament  electrodes  are,  of 
course,  sealed  into  the  glass  envelope 
by  air-tight  glass  seals  at  the  base  of 
the  tube,  and  these  terminate  at  the 
brass  screw- type  base    (Mogul  size). 

Onto  the  top  neck  of  the  envelope  is 
sealed  a  single  tungsten  electrode  ex- 
tending toward  the  filament,  and  to  the 
lower  end  of  the  electrode  is  secured  a 
graphite  or  carbon  button  which  serves 
as  the  anode  or  plate  electrode.  The 
end  of  this  electrode  extending  through 
the  top  of  the  envelope  is  sometimes  the 
tungsten  wire  itself,  or,  in  other  cases, 
a  flexible  copper  wire  is  welded  to 
the  tungsten  for  the  purpose  of  mak- 
ing better  contact  to  the  terminal  clip 
connection  of  the  rectifier. 

Usually  there  is  a  white  plastic 
material  surrounding  the  anode  lead 
where  it  comes  out  the  top  of  the 
envelope.  This  material  is  commonly 
thought  to  be  an  air-tight  seal;  but  it 
is  in  no  sense  a  seal,  being  merely  pro- 
tection to  prevent  over-flexing  of  the 
anode  lead  wire. 

The  glass  tube  thus  built  is  carefully 
exhausted  and  the  electrodes  freed  of 
gases  as  far  as  possible;  after  which  a 
small  quantity  of  pure  argon  is  put  in 
the  tube,  and  the  tubulation  by  which 
the  tube  has  been  exhausted  is  sealed. 
Before  sealing  off,  a  small  quantity  of 


Diagrammatic    representation    of    argon 
tube  specifications 

[17] 


magnesium  or  other  alkaline  earth 
metal  has  been  placed  inside  to  be  used 
as  scavenger  (getter).  This  scavenger 
metal  is  exploded  or  volatilized  within 
the  confines  of  the  envelope  by  means 
of  an  internal  or  external  heating  means 
called  "bombardment." 

The  purpose  of  the  scavenger  metal  is 
to  absorb  or  unite  with  deleterious  or 
destructive  gases  that  might  later  be 
given  off  by  the  electrodes,  by  the  walls 
of  the  glass  or  in  combination  with  the 
argon,  thus  keeping  the  contents  of  the 
envelope  free  from  impurities  that  might 
render  the  tube  inoperative. 

The  tube  described  is,  of  course,  a 
half-wave  rectifier  and,  briefly  stated, 
operates  as  follows:  The  tungsten  fila- 
ment when  heated  to  proper  temperature 
gives  off  a  stream  of  electrons,  some  of 
which  collide  with  the  argon  gas  mole- 
cules, thus  giving  a  secondary  emission 
sufficient  to  allow  a  flow  of  considerable 
current  between  cathode  and  anode. 

The  resistance  to  the  passage  of  cur- 
rent through  the  tube  in  one  direction 
is  very  slight;  but  its  resistance  to  pas- 
sage of  current  in  the  opposite  direction 
is  very  high,  so  that  it  might  be  com- 
pared to  a  check  valve  in  a  fluid  sys- 
tem, blocking  the  flow  in  one  direction 
and  offering  little  resistance  to  the  flow 
in  the  opposite  direction.  Rectifier  tubes 
thus  have  come  to  be  called  valves.  This 
valve  action  was  discovered  by  the  late 
Thomas  A.  Edison  and  for  many  years 
was  called  the  "Edison  Effect." 

The  Mercury   Vapor  Tube 

The  valve  action  of  a  rectifier  will 
break  down  upon  the  application  of  a 
plate  voltage  higher  than  that  for  which 
it  has  been  designed.  This  is  called  the 
"critical  voltage."  The  critical  voltage 
depends  upon  several  factors,  including 
the  shape  and  number  of  electrodes  in 
the  tube,  space  between  electrodes, 
operating  temperature,  and  the  kind  and 
quantity  of  gas  in  the  envelope.  The 
critical  voltage  of  the  argon  tube  de- 
scribed is  considerably  lower,  for  in- 
stance, than  a  tube  using  mercury. 

This  brings  us  to  consideration  of  the 
mercury  tube  designed  to  be  used  in 
place  of  the  15-ampere  argon  tube.  Out- 
wardly the  two  tubes  are  just  alike,  but 
the  internal  structure  differs  in  the  fol- 
lowing respects: 

Instead  of  the  coiled  tungsten  filament 
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of  the  argon  tube,  an  oxide-coated,  or 
so-called  indirect-heater,  type  of  cathode 
is    used.      The    cathode    consists    of    a 
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metallic  barrel  plate,  ribbon  or  screen 
of  considerable  surface  area  and  coated 
with  white  oxides  of  barium  or  stron- 
tium, or  both,  and  designed  to  be  heated 
to  a  low  red  temperature  by  a  coiled 
heater  element  in  contact  with  it.  Instead 
of  argon  gas,  a  small  quantity  of  mercury 
is  used,  which  when  heated  gives  a  slight 
mercury  vapor  pressure  in  the  envelope 
comparable  with  the  argon  gas  pressure 
in  the  argon  tube. 

In  operation  the  oxide-coated  cathode 
gives  off  a  stream  of  electrons,  the  same 
as  the  tungsten  filament  first  mentioned, 
but,  of  course,  the  electron  emission  from 
the  oxide  cathode  is  obtained  at  a  much 
lower  temperature.  Electrons  escaping 
from  the  cathode  collide  with  gas  mole- 
cules of  the  mercury  vapor  (similar  to 
argon  tube  action)  and  large  currents 
can  be  passed  between  cathode  and 
anode. 

Difference   in   Operation 

In  operation  there  is  one  very  great 
difference  between  the  two  types  of 
tubes:  the  argon  tube  is  instantaneous 
in  operation,  that  is,  no  time  is  re- 
quired for  the  cathode  to  heat  up  and 
thus  pass  the  plate  current.  The  mer- 
cury tube,  with  its  oxide  cathode,  re- 
quires that  the  cathode  must  first  be 
energized  and  sufficient  time  elapse  for 
it  to  become  emissive  before  the  plate 
current  can  be  applied. 

The  purpose  of  this  article,  frankly 
slated,  is  to  show  why  the  selection  of 
the  mercury-type  tube  for  use  in  place  of 
the  argon  tube  in  a  projection  rectifier 
is  a  grave  mistake  and  one  to  be  avoided. 
I  am  not  condemning  a  mercury-type 
tube,  because  in  certain  rectifiers  and 
certain  applications  thereof  a  mercury 
tube  would  be  proper,  and,  in  fact,  under 
certain  conditions  the  only  type  that 
could  be  used  successfully.     However,  a 


projection    rectifier    designed    for   argon 
tubes  does  not  fall  in  this  category. 

A  mercury  tube  intended  to  replace 
an  argon  tube  in  any  rectifier  should  be 
very  carefully  considered  from  all  angles 
before  making  the  swap,  otherwise  costly 
troubles  may  ensue.  In  support  of  this 
opinion  I  offer  the  following  anent  recti- 
fiers for  projection: 

1.  The  rectifier  is  designed  with  con- 
siderable reactance  or  inductance  for 
smoothing  the  current  and  for  limiting 
the  arc-striking  current,  thus  quite 
severe  voltage  surges  are  created  upon 
loading  or  unloading  the  rectifier,  and, 
to  some  extent,  when  sudden  changes 
occur  in  load  current.  The  only  way 
this  surge  can  be  prevented  is  by  open- 
ing the  a.c.  input  to  the  rectifier  tubes 
instead  of  breaking  the  d.c.  output  cir- 
cuit from  the  rectifier. 

When  the  mercury  tubes  are  (Sub- 
stituted for  argon  tubes  in  the  rectifier- 
it  is  customary  to  break  the  d.c.  output 
circuit  to  extinguish  the  arc  and  to  leave 
the  a.c.  input  alive  in  order  to  keep  the 
cathodes  of  the  mercury  tubes  heated. 
Operating  in  this  way  induces  a  surge 
in  the  rectifier  which,  passing  into  the 
transformer  windings,  causes  the  insula- 
tion of  the  transformer  to  break  down, 
requiring  an  expensive  repair  or  replace- 
ment job. 

With  the  argon  tube,  the  a.c.  input  to 
the  rectifier  is  opened  to  extinguish  the 
arc  (as  it  is  not  necessary  to  keep  the 
.  cathodes  energized  as  is  the  case  with 
mercury  tubes),  therefore  the  surge  is 
prevented  and  no  damage  is  done  to  the 
transformer  or  tubes. 

Protective    Feature    Lacking 

2.  The  critical  voltage  of  the  mercury 
tube  is  much  higher  than  that  of  the 
argon  tube,  which  means  that  the  mer- 
cury tube  will  withstand  a  higher  peak 
inverse  voltage  than  the  argon   tube. 

When  argon  tubes  are  used  in  the 
rectifier  and  surges  occur,  due  either 
to  cutting  off  the  arc  on  the  d.c.  side 
or  to  severe  changes  of  load  current  at 
the  arc,  there  will  be  no  damage  done 
to  the  transformer,  because  when  the 
inverse  peak  voltage  of  the  surge  is 
high  enough  to  damage  the  transformer, 
it  is  higher  than  the  tubes  will  with- 
stand, with  the  result  that  the  valve 
action  of  the  tube  will  be  destroyed. 
With  a  properly  designed  rectifier,  the 
instant  the  valve  action  of  the  tube  is 
destroyed  there  will  be  an  increased  flow 
of  current  within  the  rectifier  circuit  it- 
self,   which    will    immediately    snuff    or 
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supress  the  surge,  resulting  in  no 
damage  to  either  the  rectifier  or  the 
argon  tubes. 

In  all  of  the  earlier  rectifiers,  and 
even  in  some  rectifiers  made  today,  the 
protective  feature  just  described  does  not 
exist  because,  frankly,  of  lack  of  knowl- 
edge of  how  to  incorporate  that  feature. 

When  mercury  tubes  are  substituted 
for  argon  tubes  this  protective  feature  is 
destroyed.  In  rectifiers  using  argon 
tubes  and  having  this  protective  feature, 
the  worst  that  can  happen  is  the  loss 
of  a  tube  due  to  a  destructive  surge. 
The  replacement  of  a  tube  is  a  simple, 
quick  and  inexpensive  remedy;  whereas 
the  repair  of  a  transformer  is  not  simple, 
requires  time  and,  of  course,  involves 
considerably  greater  expense. 

Substitution  of  mercury  tubes  for  ar- 
gon tubes  in  the  aforementioned  type  of 
rectifier  will  cause  breakdown  of  the 
transformer  rather  than  breakdown  of 
the  bulb,  because  the  mercury  tube  with- 
stands high  peak  inverse  voltage  and 
passes  this  high  voltage  on  to  the  trans- 
former,  as   previously  explained. 

3.  The  rectifier  is  designed  with 
proper  filament  windings  for  the  argon 
tube  filament  requirements,  and  the 
available  wattage  is  not  sufficient,  in  my 
opinion,  for  the  oxide  cathode  of  a  mer- 
cury tube  of  proper  design  to  have  an 
equal  rating  to  an  equivalent  argon 
tube.  Therefore,  in  designing  a  mer- 
cury tube  to  use  the  available  wattage 
of  the  filament  circuit  of  the  rectifier 
designed  for  argon  tubes,  it  is  obvious 
that  such  a  mercury  tube  will  have  in- 
sufficient cathode  to  assure  even  reason- 
able life. 

There  are  other  reasons  why  the  mer- 
cury tube  should  not  be  substituted  for 
the  argon  tube,  but  I  believe  sufficient 
data  has  been  given  to  cause  projec- 
tionists to  consider  carefully  the  afore- 
mentioned points  and  save  much  un- 
necessary trouble  by  using  argon  tubes 
for  which  the  rectifiers  are  designed,  and 
not  mercury  tubes. 

Appended  are  a  few  pointers  on  argon 
tubes  and  their  use  which  should  be 
helpful : 

Argon    Tube    Pointers 

A.  The  most  common  cause  of  early 
tube  failure  is  leakage,  caused  by  a 
minute  crack  in  either  the  anode  or 
cathode  glass  seal.  If  a  tube  is  a 
"leaker"  when  you  first  install  it  and 
light  the  filament  you  will  note  an  ap- 
(Continued    on    page    26) 
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International  News  Photo 
Wearing  victory  smiles,  Morris  Silver  and  Otto  Rose  (in  shorts — what  subtle 
propaganda),  who  introduced  a  new  technique  in  organizing  non-union  theatres 

New  Organizing  Wrinkle  by  N.  Y.  City 
Projectionists  Via.  Screen  Talk 


IT  WAS  a  hot,  sultry  July  night  in  New 
York  City,  the  populace  of  which  had 
fled  their  homes  to  nearby  waterfronts, 
parks  or  movie  theatres  to  escape  the 
oppressive  humidity.  Practically  the  only 
satisfied  people  in  the  city  were  the  resort 
concessionaires  and  the  film  exhibitors, 
for  obvious  reasons. 

Particularly  happy  was  the  owner  of 
the  Greenwich  Theatre  on  the  lower  west 
side  of  New  York.  The  box-office  had 
registered  an  unusually  heavy  first  show, 
his  film  program  had  cost  not  too  much, 
and  his  overhead  was  down  to  bedrock. 
Things  were  looking  up,  indeed,  and 
would  get  much  better  as  soon  as  he  got 
around  to  wheedling  another  reduction 
out  of  those  goniffs,  the  film  distributors. 
Wholly  unmindful  of  impending  disaster, 
he  stood  at  the  rear  of  his  well-filled 
theatre  (Carefully  Cooled)  and  mentally 
calculated  the  profits  of  the  evening.  All 
was  serene. 

His  reveries  were  abruptly  terminated 
by  a  break  in  the  continuity  of  the  screen 
image.  "Damn  those  operators!"  Half- 
way to  the  house  telephone  he  was 
stopped  by  the  house  lights  which  flooded 
the  auditorium.  Then  there  issued  from 
behind  the  screen  not  the  dulcet  tones  of 
a  Robert  Taylor  or  a  Clark  Gable  but  the 
crisp,  businesslike  voice  of  one  of  his 
"operators" : 

"Attention,  please:  Ladies  and  gentle- 
men this  is  the  motion  picture  operator 
speaking  from  the  booth.  There  is  no 
trouble  with  the  equipment  and  no  cause 
for  alarm.  I  am  using  this  means  to  pro- 
test to  you  against  the  inhuman  working 
conditions  in  this  theatre. 

"I  work  7  days  a  week,  11  hours  a  day, 


have  no  vacation,  and  no  rest.  I  eat  in 
the  booth  where  the  heat  is  sometimes 
unbearable.  The  management  refused  to 
listen. 

"I  designated  Local  306,  the  Motion 
Picture  Operators'  Union,  as  my  collect- 
ive bargaining  agent.  I  ask  you  not  to 
patronize  this  theatre  until  they  sign  up 
with  Local  306." 

Gevalt!  What  was  this?  The  boss 
pinched  himself  to  make  certain  he  was 
alive.  But  the  only  result  was  a  repeti- 
tion of  thai  maddening  voice   from  the 


screen:  "Attention,  please  ..."  The 
boss  took  the  steps  to  the  projection  room 
three  at  a  time.  Arriving  there  he  threw 
himself  against  the  door,  mayhem  in  his 
heart.  It  was  barricaded!  From  within 
came  a  voice  telling  him  to  go  away  and 
stay  away,  because  the  door  was  never 
going  to  open,  not  for  days  anyhow,  or 
until  he  signed  an  agreement  with  Local 
306. 

The  angry  shouts  of  the  audience  below 
demanding  refunds  turned  the  boss'  at- 
tention and  person  in  that  direction  .  .  . 

Two  hours  later  when  the  dreadful 
business  of  refunding  admissions  was 
completed  and  the  theatre  cleared  the 
boss  took  stock.  That  this  had  to  happen 
to  him,  for  the  first  time  in  the  history 
of  show  business.  But  it  had  happened, 
and  through  the  medium  of  his  own 
equipment.  Bitter  reflection  for  some 
minutes  opened  up  no  avenue  of  escape. 
Turning  sadly  to  his  cashier,  he  said: 
"Sarah,  I  want  you  should  call  that  union 
—what  was  it,  306's?" 

And  thus  was  added  a  new  wrinkle 
to  theatre  organizing  activities  by  two 
men  who  not  only  had  no  previous  ex- 
perience along  that  line  but  who  did  not 
even  belong  to  a  union.  Their  names  and 
their  features  appear  in  the  cut  and  cap- 
tion above,  for  the  sake  of  the  record. 

Of  interest  is  the  method  employed  in 
this  case.  The  theatre  in  question  had  no 
p.  a.  system,  and  the  boys  themselves 
were  conscious  of  their  limitations  of 
speech.  So  they  took  themselves  to  a 
commercial  transcription  studio  and  not 
only  paid  for  the  disc  used  but  also  made 
certain  that  their  message  would  get 
over  nicely  by  hiring  a  professional  an- 
nouncer to  speak  the  lines! 

[P.  S.:  The  story  and  picture  of  this 
incident  made  the  front  pages  of  several 
New  York  newspapers,  none  of  which 
thought  to  send  the  lamp  manufacturer  a 
bill  for  advertising  space.] 


QUESTIONS  ACCURACY  OF  'APERTURE  HEAT' 

READINGS;  SCORES  I.  P.'s  CARELESS  HANDLING 

By  K.  P.  KENWORTHY 


IT  MAY  be  of  little  practical  import- 
ance, but  in  the  interests  of  technical 
accuracy  it  should  be  pointed  out  that  the 
phrase  "the  temperature  at  the  aperture" 
has  no  meaning.  The  term  keeps  appear- 
ing in  various  discussions  in  I.  P.,  and 
frequent  attempts  are  made  to  measure 
this  imaginary  quantity  by  thermocouple 
or  thermometer.  This  is  similar  to  trying 
to  measure  electric  current  by  connecting 
a  condenser  and  expecting  its  charge  to 
indicate  current.     The  reading  of  a  ther- 


path  of  intense  radiation,  but  it  has  no 
heat  capacity,  hence  no  temperature.  To 
find  the  temperature  of  the  air  at  the 
aperture  it  would  be  necessary  to  shield 
the  thermometer  from  the  radiation  from 
the  lamp.  This  is  beside  the  point,  how- 
ever. 

A  thermocouple  placed  in  the  aperture 
will  give  a  reading,  certainly.  But  a 
physically  different  thermocouple  or  a 
mercury  thermometer  will  give  an  entire- 
ly different  reading.     That  is  because  an 


mometer  in  the  light  beam  is  some  indi-  object  placed  in  the  aperture  will  go  on 

cation  of  its   "charge"   of  heat,   and  no  absorbing    heat    from    the    arc    until    it 

more.  reaches  thermal  equilibrium — that  is,  un- 

The   temperature  of  an   object  at   the  til  it  is  radiating  and  conducting  away  as 

aperture  is  measurable;  the  temperature  much  heat  as  it  is  receiving, 

of  the  opening  is  not.    To  have  tempera-  The  heat  at  the  aperture  can  be  ex- 

ture,  a  thing  must  have  the  property  of  pressed  only  in  terms  of  the  amount  of 

containing  heat.     The  aperture  is  in  the  (Continued    on    page    24) 


FUNDAMENTALS  OF  SOUND  RECORDING 
AND  THEATRE  REPRODUCTION 


By  FRANK  T.  JAMEY,  JR. 


IN  THE  last  instalment  we  discussed 
the  nature  of  sound  and  explored 
fully  the  various  characteristics  of 
sound  waves.  In  order  to  understand 
clearly  the  process  of  reproducing  sound 
from  film  one  should  have  a  clear  per- 
ception of  the  nature  of  electricity.  In 
every  substance  there  are  a  large  num- 
ber of  small  particles  of  electricity,  all 
of  the  same  size.  These  particles  are 
known  as  electrons. 

There  are,  in  general,  two  classes  of 
substances  in  which  electrons  are  present. 
One  class,  such  as  glass,  has  the  elec- 
trons so  securely  attached  to  the  atoms 
of  the  substance  that  they  can  be  broken 
loose  only  with  great  difficulty.  These 
substances  are  known  as  insulators.  The 
other  class,  which  includes  principally 
metals,  contains  a  large  quantity  of  free 
electrons  which  are  not  attached  and 
can  move  about  through  the  substance. 
Such  substances  are  conductors.  When 
the  electrons  move,  we  say  that  the  metal 
conducts  a  flow,  or  current,  of  electricity. 
The  flow  of  electricity  in  a  metal  wire 
can  be  most  easily  understood  if  com- 
pared with  the  flow  of  liquid  in  a  pipe. 
If  the  pipe  be  filled  first  with  sand  and 
then  with  water,  the  electrons  may  be 
likened  to  the  molecules  of  the  water  and 
the  atoms  of  the  metal  to  the  grains  of 
sand.  The  electrons  may  be  made  to 
filter  through  the  metal  just  as  the  water 
may  be  forced  through  the  sand. 

The   'Ampere  Rate  of  Flow' 

In  the  same  way  that  the  flow  of  water 
in  a  pipe  is  measured  by  the  number  of 
gallons  which  pass  a  given  point  in  a 
second,  so  the  flow  of  electricity  along  a 
conductor  is  measured  by  the  number  of 
coulombs  of  electricity  which  pass  a 
given  point  in  a  second.  As  a  matter  of 
fact,  a  coulomb  is  a  certain  number  of 
electrons,  just  as  a  gallon  is  a  certain 
amount  of  water.  The  rate  of  flow  of 
electricity  of  "one  coulomb  per  second"  is 
known  as  an  ampere  rate  of  flow. 

There  are  a  number  of  different  kinds 
of  electrical  currents.  Just  as  water  forced 
through  a  pipe  by  the  action  of  a  piston- 
type  water  pump  varies  or  pulsates,  so 
may  an  electric  current.  A  direct  current 
is  one  that  is  unidirectional.  An  alternat- 
ing current  is  one  which  alternates  regu- 
larly in  direction :  it  is  a  periodic  current 
in  which  the  changes  in  magnitude  and 
direction  are  regularly  repeated  and  in 


which  the  net  flow  in  one  direction  along 
the  wire  equals  the  net  flow  in  the  other 
direction.  With  an  alternating  current 
the  electrons  move  slightly  back  and 
forth  past  a  fixed  point,  without  anv 
gradual  progression  along  the  wire.  A 
60-cycle  alternating  current,  generally 
used  in  power  service,  involves  current 
changes  of  direction  one  hundred  twenty 
times  per  second. 

Just  as  it  requires  pressure  to  force 
the  water  through  the  pipe,  so  it  requires 
pressure  to  cause  a  flow  or  current  of 
electricity.  We  generally  measure  water 
pressure  in  terms  of  pounds  per  square 
inch;  and  we  measure  electrical  pressure 
in  volts.  There  are  a  number  of  ways  of 
producing  this  electrical  pressure,  some 
of  which  will  be  described  subsequently. 

It  has  been  found  that  a  definite  rela- 
tionship exists  between  the  pressure  and 
current,  so  that  if  the  pressure  be 
doubled,  the  current  would  '  also  be 
doubled.  This  ratio  is  known  as  resist- 
ance and  is  measured  in  terms  of  ohms. 
The  resistance  of  a  wire  to  the  flow  of 
electricity  can  be  accurately  measured. 
Such  resistance  causes  the  dissipation  of 
part  of  the  current  as  heat.  The  rela- 
tionship of  these  terms  is  that: 


Resistance =- 


Pressure 

Current 
Volts 


Ohms = 

Amperes 

It  can  thus  be  easily  seen  that  if  cer- 
tain electrical  apparatus  requires  a  cer- 
tain amount  of  current  to  run  it,  it  is 
necessary  that  a  particular  size  of  wire 
(in  terms  of  diameter  of  the  metal  con- 
ductor) be  used,  so  that  for  a  given  pres- 
sure adequate  current  be  permitted  to 
reach  the  apparatus.  In  some  instances 
the  loss  of  current  in  a  particular  length 
of  wire  due  to  dissipation  by  heat  must 
also  be  considered. 

Practically  all  electric  machinery  de- 
pends for  its  operation  upon  the  inter- 
relation between  electricity  and  magnet- 
ism. The  generator,  the  motor  and  the 
transformer  all  depend  for  their  opera- 
tion upon  the  mutual  effects  produced 
between  their  electric  and  magnetic  cir- 
cuits. When  an  electric  current  flows 
along  a  wire  there  are  evidences  of  its 
presence  not  only  within  the  wire  but 
also  in  the  space  around  it.     Inside  the 
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conductor,  the  electric  current  produces 
heating  and  chemical  effects;  outside  the 
wire  it  produces  magnetic  effects. 

It  has  been  found  that  if  an  electric 
current  is  passed  through  a  coil  of  wire 
wound  about  an  iron  core,  a  magnetic 
field  is  set  up.  If  the  iron  core  should 
be  in  the  shape  of  a  ring,  and  another 
coil  is  wound  around  the  opposite  side  of 
the  core,  then  an  alternating  current 
passed  through  the  first  coil  would, 
through  the  action  of  the  magnetic  field, 
cause  a  current  to  be  induced  in  the 
second  coil.  This  is  well-known  as  a 
transformer  action.  The  characteristics 
and  efficiency  of  such  a  device  can,  of 
course,  be  varied  by  the  number  of  turns 
of  each  coil,  the  size  and  type  of  wire 
used,  the  shape  and  size  of  the  core,  and 
the  type  of  iron  used  for  the  core. 

If  we  should  take  a  loop  of  wire  and 
rotate  it  in  a  magnetic  field,  an  electric 
current  would  be  likewise  induced  in  the 
coil.  This  induced  current  would  also 
be  alternating.  The  frequency  and  volt- 
age of  the  current  depends  on  the  speed 
of  rotation,  the  length  of  the  loop  of  wire 
and  other  factors.  This  is  the  principle 
of  a  generator.  If  it  is  desired  to  gener- 
ate a  direct  current,  the  current  is  drawn 
off  the  rotating  coil  through  a  commu- 


MODERN  THEATRE  SPEAKER 

Diphonic  speaker  system,  comprising 
one  cellular  h.-f.  unit  and  two  l.-f. 
units  with  baffle.  Overall  depth  48". 
Speaker  network  in  box  for  amplifier 
rack    mounting. 
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tator,  which  is  a  rectifying  device  that 
causes  the  potential  delivered  by  the  ma- 
chine to  be  unidirectional.  The  reverse 
action  of  such  a  machine  is  a  motor.  In 
this  case  the  coil  of  wire  carries  a  current 
in  a  magnetic  field  with  the  result  that 
the  coil  is  made  to  turn.  By  applying 
an  alternating  current  to  the  coil  it  can 
be  made  to  rotate  continuously. 

At  this  point  we  digress  and  consider 
the  devices  that  are  responsible  for  the 
transformation  of  sound  waves  into  elec- 
trical waves,  and  vice  versa. 

Electro-Acoustic    Transducers 

The  two  fundamental  elements  which 
perform  these  transformations  are  termed 
"electro-acoustic  transducers."  The  fund- 
amental principles  of  such  electro-acous- 
tic transducers  have  been  known  for  sev- 
eral decades,  but  until  the  introduction 
commercially  of  the  vacuum  tube  these 
elements  were  too  insensitive  to  be  of 
much  practical  use.  Since  the  introduc- 
tion of  the  vacuum  tube  and  the  develop- 
ment of  amplifiers,  electro-acoustic 
transducers  have  been  developed  to 
the  point  where  they  can  now  be  made  to 
operate  with  extremely  high  efficiency. 

The  microphone  is  an  electro-acoustic 
transducer  which  is  actuated  by  a  sound 
wave  and  creates  an  electrical  wave  of  a 
form  exactly  similar  to  that  of  the  sound 
wave.  The  characteristics  of  the  sound 
waves  which  are  directed  to  the  micro- 
phone are  too  well-known  to  I.  P.  readers 
to  require  repetition. 

The  microphone  which  has  been  per- 
fected in  the  last  few  years  and  so  uni- 
versally accepted  as  a  new  standard  for 
both  high-quality  sound  recording  and 
sound  transmission,  is  the  ribbon  of  vel- 
ocity type.  The  outstanding  character- 
istic of  this  microphone  is  its  ability  to 
respond  uniformly  to  a  very  wide  range 
of  frequencies.  In  addition,  it  has  cer- 
tain directional  characteristics  which  are 
of  great  value  under  certain  conditions. 
It  consists  essentially  of  a  light  corru- 
gated metallic  ribbon  suspended  in  a 
magnetic  field  and  freely  accessible  to  air 
vibrations  from  both  sides. 

Similar  to  an  electric  generator,  when 
the  ribbon  is  caused  to  move  in  its  mag- 
netic field,  which  is  created  by  a  perman- 
ent magnet,  a  voltage  is  set  up  in  the 
ribbon  causing  electrical  waves  to  be  cre- 
ated in  the  circuit  which  are  similar  in 
form  to  the  sound  waves.  This  type  of 
microphone  appears  to  respond  uniformly 
to  frequencies  in  the  range  of  30  to  10,000 
cycles  per  second  over  an  angle  of  ap- 
proximately 45  degrees  on  either  side 
from  the  axis  to  the  ribbon.  Thus,  by 
spacing  any  number  of  these  microphones 
desired  in  a  straight  line  about  seven  feet 
apart,  uniform  pickup  of  all  frequencies 
may  be  easily  accomplished  on  either 
side. 

Its  directional  characteristic  makes  it 
more  sensitive  within  the  90-degree  angle 


on  either  side,  permitting  longer  distance 
pick-up.  It  can  also  be  placed  so  that 
its  insensitive  side  may  be  directed  to- 
ward acoustic  reflections  or  other  noises 
which  it  is  not  desired  to  pick  up.  Such 
a  microphone  can  be  located  at  some  dis- 
tance from  its  pre-amplifier  which  makes 
it  easy  to  handle. 

More  recently  an  unidirectional  veloc- 
ity microphone  has  been  perfected,  which 
is  similar  in  general  design  but  sensitive 
only  on  one  side.  Thus  all  noises  on  one 
side  are  not  picked  up,  which  for  certain 
conditions  is  veiy  desirable. 

We  have  seen  how  sound  waves   can 
be  transformed  to  similar  electrical  waves 
which  are,   of  course,  very   minute   and 
only  useful  if  they  can  be  efficiently  amp- 
New    Hertner    Brush    Gauge 
A  Highly  Useful  Tool 

A  new  and  highly  useful  accessory  tool, 
known  as  the  Transverter  Brush  Gauge,  has 
been  developed  by  the  Hertner  Electric  Co. 
The  gauge  is  made  to  facilitate  setting  the 
brushes  at  the  proper  angle  to  the  commuta- 
tor. It  is  designed  for  a  35°  angle,  and  will 
set  at  this  angle  when  used  with  brush 
holders  having  a  1/16  effective  thickness  of 
brush  holder  box  and  with  %"  thick  brushes 
with  commutators,  including  7"  diameter 
and   Yz"  brushes  for  larger  diameter. 

For  use,  determine  the  diameter  of  the 
commutator,  set  the  pointer  to  this  diameter, 
hold  the  gauge  against  the  commutator  as 
illustrated,  then  set  the  brush  angle  such 
that  the  brush  holder  guard  is  in  line 
with  the  straight  edge  of  the  gauge.    If  the 
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Using  the  Transverter  Brush  Gauge 

brush  thickness  does  not  correspond  with 
the  settings  on  the  gauge,  compensation 
can  be  made  for  use  of  y2"  instead  of 
%"  on  the  smaller  size  commutators  by  in- 
serting a  1/16"  spacer  between  the  gauge 
and  brush  holder  when  making  the  setting 
for  the  first  brush  holder.  Then  remove  the 
spacer  and  alter  the  pointer  position  to  com- 
pensate for  the  removal  of  the  spacer. 

This  gauge  may  be  used  on  any  motor  or 
generator  to  set  all  the  brushes  at  the  same 
angle.  Having  all  brushes  at  the  same  angle 
is  absolutely  essential,  whether  this  angle 
be  35°,  30°,  15°  or  radial,  depends  upon 
the  design  of  the  unit  and  the  brush  holders. 

The  gauge  is  available  direct  from  Hert- 
ner at  Cleveland,  Ohio,  for  12.50,  postpaid. 


lifted.  We  have  also  considered  some 
of  the  problems  involved  in  picking-up 
all  of  the  frequencies  that  are  created 
with  uniformity,  and  discriminating 
among  those  not  desired  so  that  the 
sound  track  should  contain  as  perfect  a 
record  of  the  desired  sound  as  possible. 
Let  us  now  consider  the  other  electro- 
acoustic  transducer  which  converts  the 
electrical  waves  to  similar  sound  waves 
and  is  known  as  a  loudspeaker.  Here 
many  of  the  problems  considered  in  con- 
nection with  microphones  are  similar. 

Modern   Theatre    Loudspeaker 

While  there  are  several  types  of  loud- 
speakers, we  will  discuss  only  the  moving- 
coil  type,  which  is  used  now  almost  ex- 
clusively in  theatres.  In  such  a  loud- 
speaker a  voice  coil  is  mounted  on  a  cone 
and  suspended  in  a  magnetic  field.  Sim- 
ilar to  a  motor  action,  in  this  case  when 
the  electrical  waves  are  passed  through 
the  voice  coil  in  the  magnetic  field  the 
whole  cone  is  made  to  move  and  set  up 
vibrations  in  the  air,  causing  sound  waves 
similar  in  form  to  the  electrical  waves. 
The  efficiency  of  the  loudspeaker  depends 
almost  entirely  upon  the  mass  of  stiffness 
of  the  cone. 

The  reproduction  of  sound  in  theatres 
calls  for  a  special  type  of  loudspeaker  of 
very  high  efficiency  and  power  handling 
capacity,  as  well  as  one  with  directional 
characteristics  which  will  permit  the  aud- 
itor in  each  and  every  seat  to  receive 
sound  of  an  equal  quality  and  of  such 
quality  as  to  be  similar  to  the  original 
sound. 

The  horn-lype  loudspeaker  is  particu- 
larly suited  to  meet  these  requirements. 
A  horn  is  an  acoustic  transducer  consist- 
ing of  a  tube  of  varying  sectional  area 
by  means  of  which  it  is  possible  to  radi- 
ate a  considerable  acoustic  power  into 
.the  air.  This  is  due  to  the  fact  that  the 
horn  acts  as  a  matching  device  which 
couples  a  relatively  heavy  diaphragm  to 
the  light  sound  medium.  To  obtain  high 
efficiency  it  is  desirable  to  have  the  cone 
work  against  radiation  resistance  instead 
of  inertia  of  the  cone  itself.  A  horn  for 
a  paper  cone,  moving-coil  type  speaker 
unit  may  be  designed  with  a  large  throat 
and  a  rate  of  flare  and  length  which  will 
permit  suitable  directional  characteristics 
and  efficiency. 

The  low-frequency  cut-off  of  such  a 
loudspeaker  rises  as  the  length  decreases 
which  makes  it  desirable  to  have  the  horn 
as  long  as  possible  (ten  feet  I .  However, 
practical  limitations  of  space  available 
behind  the  screen  must  be  considered. 
As  a  result,  two  types  of  loudspeakers 
are  today  in  use. 

One  type  is  designed  especially  for  the 
reproduction  of  the  lower  frequencies  (40 
to  400  cycles  per  second).  Since  these 
frequencies  radiate  rapidly,  it  is  not  nec- 
essary to  give  much  consideration  to  the 
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directional  characteristics  of  such  a  horn. 
To  prevent  backstage  reflections  and  un- 
intelligible speech  in  the  auditorium, 
and  to  ensure  very  high  efficiency,  it  is 
necessary  to  load  the  cone  of  the  two 
units  employed  with  a  folded  horn. 

The  other  type  of  loudspeaker  is  for 
the  higher  frequencies  (400  to  10,000 
cycles  per  second).  Here  the  problem 
is  not  so  simple.  The  higher  frequencies 
radiate  at  a  small  angle.  For  practical 
reasons,  it  is  not  desirable  to  have  a 
large  number  of  sources  of  sound.  There- 
fore, to  insure  high  efficiency  and  wide 
distribution  of  the  higher  frequencies  a 
horn  has  been  developed  for  two  units 
consisting  of  a  number  of  small  horns 
moulded  together  with  their  axes  passing 
through  a  common  point,  their  number 
(usually  15)  depending  on  the  size  of 
the  theatre.  Each  unit  acts  as  a  separate 
horn  directing  sound  to  a  particular  por- 
tion of  the  house.  However,  when  added 
all  together  the  result  is  uniform  distri- 
bution of  the  wide  range  of  frequencies 
with  high  efficiency.  Considerable  work 
has  been  done  on  various  types  of  moving 
coil  units  to  achieve  best  results. 

Where  a  combination  of  these  loud- 
speakers is  employed,  a  baffle  is  usually 
built  around  them.  Such  a  baffle  is  em- 
ployed to  increase  the  acoustic  path  be- 
tween the  front  and  back  of  the  speaker 
unit.  Thus,  any  sound  which  may  issue 
from  the  rear  of  the  unit  and  be  reflected 
toward  the  auditorium,  is  delayed  so 
that  its  effect  on  the  direct  sound  is  min- 
imized. 

The  two  electro-acoustic  transducers 
which,  on  the  one  hand,  convert  sound  to 
electrical  waves,  and  on  the  other,  con- 
vert electrical  current  to  sound  waves,  are 
very  similar  in  design  and  operation.  In 
both  cases  the  sound  waves  are  directed 
over  a  large  area  and  need  to  be  picked- 
up  or  created  by  a  relatively  small  area 
which  very  much  complicates  the  prob- 
lem. 

In  both  cases,  the  electrical  currents 
involved  are  very  small,  thus  necessitating 
delicate  apparatus.  The  vital  necessity 
for  high  efficiency — that  is,  the  transform- 
ation of  all  of  the  frequencies  uniformly 
without  the  introduction  of  extraneous 
sounds — requires  considerable  refinement 
in  the  design  of  such  equipment. 

We  will  now  consider  another  phase  of 
the  nature  of  electricity. 

Edison  discovered  that  if  a  cold  metal 
plate  was  placed  in  an  electric  light  bulb, 
and  a  potential  was  applied  between 
them,  a  current  could  be  passed  between 
the  plate  and  the  heated  filament.  This 
can  be  explained  by  the  fact  that  as  the 
metal  of  the  filament  is  heated,  the  free 
electrons,  which  are  in  the  body  of  the 
metal,  move  faster  by  reason  of  their 
heat  velocity.  In  fact,  if  the  temperature 
is  sufficiently  increased,  some  of  the  elec- 
trons will  move  so  rapidly  that  they  will 


escape  from  the  body  of  the  metal  and 
fly  out  into  space. 

This  effect  is  exactly  analogous  to  that 
of  the  evaporation  of  a  liquid.  When 
such  a  liquid  is  sufficiently  heated,  some 
of  the  molecules,  by  reason  of  their  heat 
motion,  acquire  enough  speed  to  be  able 
to  escape  from  the  surface.  In  just  such 
a  way  are  we  able  to  "evaporate"  elec- 
trons from  an  incandescent  filament. 

If  the  filament  is  made  negative  with 
respect  to  the  cold  plate,  the  electrons 
will  pass  from  the  hot  filament  to  the 
plate.  This  constitutes  an  electric  cur- 
rent. When  the  plate  voltage  is  small, 
only  a  few  of  the  electrons  evaporated 
from  the  filament  move  over  to  the  plate, 
the  remainder  returning  to  the  filament. 
As  voltage  is  increased,  however,  larger 
and  larger  numbers  of  the  electrons  move 
over  to  the  plate — that  is,  the  current 
increases.  This  can  be  increased  up  to 
a  saturation  point.  The  saturation  point 
can  be  raised  by  increasing  the  filament 
current.  The  greater  the  vacuum  be- 
tween the  filament  and  the  plate,  the 
better  it  works. 

DeForest  placed  a  third  electrode  in  a 
thermionic  tube  and  obtained  remarkable 
results.  This  third  electrode  is  in  the 
form  of  a  grid  located  between  the  fila- 
ment and  the  plate.  When  a  voltage  is 
established  between  the  filament  and 
plate  in  such  a  three-electrode  tube,  the 
electrons  in  their  flight  leave  the  hot 
electrode,  pass  between  the  meshes  of 
the  grid,  and  finally  arrive  at  the  plate. 
A  small  change  of  potential  between  the 
grid  and  filament  will  then  greatly  affect 
the  electron  flow.  A  small  change  in  grid 
voltage  will  cause  a  large  change  in  the 
plate  current.  If,  then,  we  apply  an  alter- 
nating current  to  the  grid  of  such  a  vac- 
uum tube,  the  resultant  plate  current  will 
vary  in  just  the  same  way  that  the  input 
does,  but  its  variation  will  be  of  much 
greater  amplitude. 

Vacuum  tube  amplifiers  and  photo- 
electric cells  will  be  the  topic  discussed 
in    the   next   instalment. 

So  that  the  reader  may  determine  how 
well  he  has  absorbed  the  data  presented 

CRAFT  DUTY  ON  EQUIPMENT 

Nobody  is  better  qualified  than  the 
projectionist  to  drive  home  to  the  man- 
ager or  owner  the  importance  of  im- 
proved equipment  and  to  cite  the  prob- 
able ill  effects  on  the  box-office  of  in- 
ferior reproduction  as  contrasted  with 
the  high  quality  now  being  attained  by 
the  circuit  houses.  Here,  surely,  is 
ccmpetition  with  a  vengeance,  and  the 
independent  exhibitor  must  put  his 
hands  up  in  self-defense.  The  task  of 
spreading  this  doctrine  of  improvement 
is  strictly  one  for  the  craft,  which  is 
always  better  informed  on  technological 
progress  than  anyone  else  in  the  theatre. 


in  the  foregoing  article,  there  are  ap- 
pended six  questions  which  will  serve  as 
a  rapid  review: 

1.  What  is  the  difference  in  character- 
istics between  insulators  and  conductors? 

2.  Define  the  following  terms:  Ampere. 
Volt.  Ohm. 

3.  What  is  the  well-known  fundamental 
relationship  between  the  three  terms  referred 
to  in  question  2,  known  as  Ohm's  Law? 

4.  What  are  the  two  electro-acoustic  trans- 
ducers described,  and  what  is  their  function? 

5.  What  did  Edison  discover  about  an 
electric  light  bulb  that  was  important  in  the 
development  of  the  vacuum  tube? 

6.  In  what  respect  did  DeForest  contribute 
fundamentally  to  the  perfection  of  the  vac- 
uum tube? 


SUPPLY  FIELD  NOTES 

NEW   G.   E.    INTERCOMMUNICATING 
SYSTEM  FOR  THEATRES 

General  Electric's  radio  division  in 
Bridgeport,  Conn.,  announces  develop- 
ment of  a  new  intercommunication  sys- 
tem suited  to  film  theatres  and  their 
executive  offices.  Essentially  a  loud 
speaker  phone  system,  the  new  apparatus 
consists  of  one  master  station  and  from 
one  to  four  remote  speaker-phone  sta- 
tions. Latter  may  be  located  at  any 
distance  within  2,000  feet  of  the  master 
unit  without  special  arrangements.  There- 
fore, theatres  far  within  this  distance 
measurement,  can  utilize  the  system  in 
its  essentially  manufactured  state. 

NEW  RCA  SPEAKER  COVERS 
AREA  OVER  1  MILE 

A  powerful  new  loudspeaker  capable 
of  projecting  speech  and  music  upwards 
of  a  mile  with  full  clarity  was  demon- 
strated by  RCA  Victor  engineers  as  a 
valuable  new  means  of  promoting  safety 
on  Atlantic  City's  beaches. 

The  new  "sound  projector"  utilizes 
only  100  watts  of  amplification.  Hereto- 
fore, power  speakers  have  required  al- 
most five  times  as  much  power  to  cover 
similar  distances  with  far  less  intelligibil- 
ity. Its  remarkable  distance  range  and 
tone  quality  is  made  possible  by  the 
development  of  what  is  probably  the 
world's  largest  permanent  magnet  ever 
made  for  the  purpose.  It  weighs  25 
pounds  and  measures  8%"'  in  diameter. 
This  powerful  magnet  actuates  a  new 
type  of  molded  diaphragm  especially  de- 
signed to  withstand  the  terrific  pressure 
of  the  sound,  and  which  is  impervious  to 
all  types  of  weather  conditions.  A  new 
throat  construction  acts  as  an  acoustic 
transformer  of  the  mechanical  vibrations 
into  sound  vibrations,  and  makes  possible 
a  remarkable  clarity  and  uniform  dis- 
tribution of  sound  in  the  audible  range 
of  from  100  to  7000  cycles.  The  com- 
plete unit  is  40"  high  and  20"  in  diameter. 

WHOLESALE'S    BOSTON    STORE 

Wholesale  Radio  Service  Co.,  Inc., 
added  another  link  to  their  growing  chain 
of  modern  establishments  with  the  open- 
ing of  their  beautifully  fitted  display  and 
salesroom  at  110  Federal  Street,  Boston, 
Mass.,  with  Michael  Scott,  well  known 
radio  merchandiser,  in  charge. 


News  of  the  Month 


Brief  mention  of  men  and  events  associated  with  the  motion  picture  in- 
dustry of  particular  interest  to  projectionists  is  published  here. 


DIVESTMENT  of  Erpi  by  A.  T.  &  T. 
within  the  next  six  weeks  was  con- 
firmed recently  by  officials  of  the  former 
company.  This  move  is  in  line  with  the 
oft-repeated  statement  of  Walter  Gifford, 
telephone  head,  that  A.  T.  &  T.  interests 
should  not  extend  beyond  the  communi- 
cations field,  and  would  not  in  the  future. 
The  F.  C.  C.  investigation  into  Erpi 
sound-picture  field  practices  is  believed 
to  have  influenced  this   decision. 

A.  T.  &  T.  will  retain  its  sound  picture 
recording  interests,  of  course,  which 
work  will  be  handled  by  a  skeleton  staff 
in  Hollywood.  But  it  is  all  through  in 
the  theatre  reproducer  field. 

Repeated  efforts  to  dispose  of  Erpi 
have  been  made  within  the  past  two 
years,  but  up  to  the  present  no  plan  has 
been  worked  out.  I.  P.  announced  in 
August  1935  that  A.  T.  &  T.  had  tried  to 
interest  Atlas  Corp.  in  Erpi,  with  a  ready- 
made  outlet  for  the  latter's  products 
existing  in  Paramount  and  R.  K.  0.,  in 
which  Atlas  had  substantial  interests. 
This  deal  fell  through. 

Subsequently  Erpi  tried  to  interest  a 
coalition  of  exhibition  interests — Para- 
mount, Warner,  and  Loew — in  such  a 
deal,  concerning  which  several  meetings 
were  held,  but  this  also  failed  to  click. 
More  recently  Erpi  was  offered  to  Inter- 
national Projector  Corp.,  which  already 
had  extensive  interests  in  the  theatre 
equipment  field.  The  latter  shied  away 
from  the  offer,  preferring  instead  to 
dicker  for  a  manufacturing  license.  It 
is  believed  that  such  a  license  deal  has 
been  signed. 

Latest  reports  have  it  that  a  group  of 
Erpi  employees — said  to  include  Charley 
Bunn,  general  sales  manager ;  Mike  Con- 
row,  operating  manager,  and  others — 
would  try  to  obtain  sufficient  financing, 
possibly  from  A.  T.  &  T.,  to  continue 
the  business  on  their  own.  This  group  is 
understood  to  feel  that  there  is  a  market 
for  about  1500  reproducing  systems  a 
year,  plus  the  ever-widening  educational 
field.  Considerable  doubt  exists  that  this 
deal  will  go  through. 

Some  reports  have  it  that  RCA  would 
step  in  and  take  over  all  Erpi  theatre- 
field  interests,  thus  giving  the  former 
the  strongest  possible  set-up.  Such  a 
move,  however,  might  give  rise  to  charges 
of  monopoly  on  the  part  of  RCA,  a  situa- 
tion that  would  not  be  relished  by  Cam- 
den. Of  course,  if  W.  E.  should  license 
at  least  one  other  manufacturer  (say, 
International  Projector  Corp.),  it  might 
be  possible  to  swing  the  RCA  deal.  I.  P. 
is  able  to  say,  however,  that  RCA  wants 
no  part  of  any  such  arrangement.  In 
fact,  at  present  RCA  is  seriously  con- 
sidering making  a  present  of  its  theatre 
servicing    contracts    to    any    group    that 


feels  able  to  handle  the  work  and  show 
a  profit.  Servicing  has  never  netted  RCA 
a  profit,  particularly  within  the  past  two 
years  when  service  rates  have  declined 
sharply. 

A  W.  E.  license  would  put  Interna- 
tional Projector  Corp.  in  a  very  strong 
position.  Already  dominant  in  the  pro- 
jector field,  and  through  General 
Theatres  Equipment  Co.  having  exten- 
sive interests  in  other  projection  acces- 
sories, International  could  use  the 
branches  of  National  Theatre  Supply 
for  not  only  distribution  but  also  for 
servicing  of  sound  equipment.  This 
closer  touch  with  a  still  wider  group 
of  customers  would  help  considerably 
all  units  of  G.  T.  E. 

Whatever  disposition  is  made  of  Erpi, 
it  is  obvious  that  the  company  will  not 
be  permitted  to  proceed  on  its  present 
basis  of  direct  affiliation  with  A.  T.  & 
T.  Some  observers  see  the  outcome  as 
another  Graybar  plan,  through  which 
W.  E.  disposed  of  its  distributorships  on 
what  was  termed  an  "employee  sale" 
transaction.  It  is  felt,  however,  that 
with  the  cream  having  been  taken  off 
the  reproducer  market,  W.  E.  is  inter- 
ested now  only  in  the  recording  licenses, 
the  income  from  which  is  substantial 
enough  to  warrant  proceeding,  and  the 
administration  of  which  means  a  com- 
paratively  small    overhead. 

Chief  bar  to  Erpi  sale  thus  far  has 
been  reluctance  of  possible  purchasers 
to  assume  huge  total  of  contingent 
liabilities — suits,  etc.  Erpi  has  been 
settling  latter  as  fast  as  possible. 

Par.    Ups   Theatre   Holdings 

Paramount  theatre  affiliations  have 
been  increased  by  approximately  400 
houses  since  the  completion  of  the  com- 
pany's reorganization  two  years  ago,  it 
was  learned  yesterday.  At  the  time  of 
the  reorganization  in  July,  1935,  Para- 
mount listed  1,036  theatres  which  were 
either  wholly   owned   by  itself   or   sub- 

Krouse   New   Gen.   Sec.-Treas.   of 
1.  A.;  Retains  Present  Post 

Louis  Krouse,  for  many  years  assistant 
president  of  the  I.  A.  T.  S.  E.,  has  been 
named  General  Secretary-Treasurer,  succeed- 
ing Fred  J.  Dempsey,  who  died  recently. 
The  appointment  was  made  by  the  General 
Executive  Board  at  its  recent  meeting  in 
Seattle,  Wash.  Present  indications  are  that 
Krouse   will   function   in   both    capacities. 

Krouse  enjoys  a  wide  acquaintance  among 
officials  of  affiliated  I.  A.  Locals,  because  it 
is  through  the  office  of  assistant  president 
that  the  innumerable  details  of  organizing 
work  flow.  He  is  also  president  of  Philadel- 
phia projectionist  Local  307,  a  post  he  has 
held  for  many  years. 
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sidiary  companies  or  in  which  it  had 
some  financial  interest.  Thus,  the  in- 
crease in  the  company's  theatre  affilia- 
tions since  the  filing  of  that  report  brings 
the  company's  theatre  interests  up  to  a 
total  of  approximately  1,400  houses. 

The  greatest  number  of  theatres  af- 
filiated with  Paramount  at  any  one  time 
was  1,790.  This  total  was  reached  in 
1931,  a  year  prior  to  the  company's  de- 
centralization program  and  two  years 
prior  to  the  company's  bankruptcy.  Dur- 
ing the  Paramount  reorganization  ap- 
proximately 800  theatres  were  dropped, 
either  by  cancellation  of  leases,  outright 
sale  or  expiration  of  operating  or  lease 
agreements. 

Gatelee  Heads  Mass.  A.  F.  of  L. 

John  Gatelee,  business  agent  of  Spring- 
field, Mass.,  projectionist  Local  186  and 
I.  A.  representative  in  New  England, 
has  been  overwhelmingly  re-elected  presi- 
dent of  the  Mass.  State  Federation  of 
Labor. 

Best  Loew  Year  Yet 

Loew's  is  expected  to  show  a  net  pro- 
fit of  approximately  $14,500,000  for  its 
fiscal  year  ending  August  31.  This  will 
amount  to  at  least  $9.50  per  share  on 
common  stock.  Stock  has  already 
earned  $7.20  this  year.  Unofficial  es- 
timate of  about  $14,500,000  would  give 
company  one  of  its  best  years  on  record. 

Rising  Production  Costs  Means 
Higher  Admissions,   Says  Zukor 

The  rising  cost  of  production  must  be 
reflected  in  higher  admission  prices  at 
theatres,  said  Adolph  Zukor,  Paramount 
head,  in  a  recent  statement.  The  public 
wants  personalities  in  big  productions, 
the  cost  of  which  is  constantly  increas- 
ing all  the  time,  continued  Zukor.  When 
reminded  that  pictures  are  the  only 
things  that  increase  in  cost  from  year 
to  year,  while  other  products,  such  as 
automobiles,  decrease  in  price,  Zukor 
replied  that  Ford,  for  example,  makes 
only  one  model  a  year,  while  a  large  pro- 
ducing company  makes  fifty  or  more 
different  models  a  year. 

250,000  Exposures  a  Second 

The  German  Film  Bureau  has  shown 
pictures  of  bullets  striking  armor  plate 
taken  at  the  rate  of  250,000  exposures 
a  second.  This  is  a  great  advance  over 
last  Fall,  when  a  shooting  frequency  of 
80,000  exposures  a  second  was  demon- 
strated. Details  of  method  and  appara- 
tus used  are  a  military  secret.  It  was 
learned,  however,  that  the  exposures  are 
made  by  using  a  series  of  electric  sparks 
with    a    stationary    photographic     plate 
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rather  than  with  film.  Bureau  is  now 
working  on  frequencies  of  nearly  1,000,- 
000  a  second  and  that  it  is  theoretically 
possible  to  increase  the  frequency  up  to 
5  to  10  millions  exposures  a  second. 

International   Projector  Outing 

Nearly  three  hundred  employees  of 
the  International  Projector  Corp.  at- 
tended the  twentieth  annual  outing  of 
the  company  at  Semler's  Midland  Park, 
Grant  City,  Staten  Island,  N.  Y.,  on 
August  21.  The  older  and  newer  fac- 
tory employees  again  met  the  officers 
and  office  staff  on  the  same  informal 
basis  which  has  kept  alive  the  friendly 
spirit  that  has  existed  for  a  quarter  of 
a  century. 

New  Color   Print  Titles 

United  Artists,  in  association  with 
Technicolor  technicians,  has  developed  a 
new  plan  for  superimposing  titles  on 
films  for  foreign  markets.  Under  the 
plan,  titles  are  printed  between  frames 
so  that  they  are  projected  below  the 
picture  on  the  screen.  This  necessitates 
dropping  the  masking  of  the  screen  one 
foot  so  that  the  titles  are  underneath 
the  scene  instead  of  on  it.  All  com- 
panies will  be  invited  to  use  the  method 
as  an  industry  development.  A  test 
screening  will  be  held  soon.  The  plan 
also  requires  that  exhibitors  change 
apertures  slightly. 

QUESTIONS  ACCURACY  OF  LP. 
APERTURE  HEAT  READINGS 

(Continued  from  page  19) 
heat  per  second  flowing  through  the  aper- 
ture.   This  flow  of  heat,  absorbed  by  the 
film,   will   raise   its   temperature   to   the 
ignition  point,  if  enough  time  is  allowed 


for  sufficient  absorption.  Incidentally, 
dense  film  will  ignite  sooner  than  clear 
film  because  some  of  the  heat  is  trans- 
mitted  through   clear   film,   unabsorbed. 

An  analogy  to  the  flow  of  heat  is  amp- 
erage, the  flow  of  electricity  in  coulombs 
per  second.  Flow  of  heat  is  expressed  in 
calories  per  second.  It  can  be  measured 
by  placing  something  of  known  heat  cap- 
acity in  the  light  beam  at  the  aperture  to 
absorb  the  heat  flowing  at  that  point,  and 
noting  the  rise  in  temperature  over  a 
known  length  of  time. 

I  once  described,  in  a  letter  to  I.  P.,  an 
aperture  calorimeter  which  measures  the 
quantity  directly  in  calories  per  second.  I 
agree  with  the  judgment  of  I.  P.'s  editor 
that  it  is  of  little  practical  use  in  the  pro- 
jection room,  but  it  nevertheless  gives  the 
only  reliable  means  of  comparing  aper- 
ture heat  in  the  only  units  that  can  be 
used  to  express  it. 

Dr.  Hardy  of  Massachusetts  Institute 
of  Technology  will  verify  my  contention. 
Note  that  he  measured  the  temperature 
of  the  aperture  plate,  and  not  the  aper- 
ture.1 He  also  tried  the  thermocouple 
in  the  light  beam  at  the  aperture  to  see 
how  high  it  would  go,  but  he  avoided 
saying  that  the  reading  showed  the  tem- 
perature at  the  aperture.  Dr.  Seyer  of 
the  University  of  British  Columbia  was 
either  misquoted  in  I.  P.  for  July2,  or  he 
failed  to  consider  a  most  elementary 
point  in  thermodynamics. 

Aperture    Heat    vs.    Manpower 

You  may  consider  this  purely  aca- 
demic, but  I  think  that  I.  P.,  a  technical 
journal  should  not  be  less  accurate  in 
dealing  with  the  danger  point  in  the  pro- 
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TEST  EQUIPMENT 


SERVICE   BELONGS    TO 
THE    PROJECTIONIST! 

Many  Locals  are  going  after — 
and  getting — service  work  for 
their  members.  Good  test  equip- 
ment is  as  essential  to  intelligent 
and  efficient  service  and  mainten- 
ance as  good  room  equipment  is 
to  good  pictures  and  sound. 

No  other  test  equipment  offered 
to  the  projectionist  will  measure 
accurately  the  voltage  on  the 
photo-cell,  or  the  plate  and  grid 
voltages  in  resistance-coupled 
head   amplifiers. 

Breakdowns  are  reflected  in  the 
box-office.  The  SG-4800-E  will 
help  prevent  breakdowns  and 
help  locate  the  trouble  quickly 
when  the  sound  stops  or  "goes 
sour". 

Hickok — designed  by  engineers 
who  have  had  actual  experience 
in,  and  are  in  constant  contact 
with  problems  of,  the  projection 
room,  the  SG-4800-E  has  many 
features  which  make  it  the  finest 
tester  for  projectionist  use.  A.C. 
and  D.C.  volts,  A.C.  and  D.C. 
milliamperes,  amperes  (using  ex- 
ternal shunts  which  require  the 
absolute  minimum  of  extra  wir- 
ing) ;  resistance,  capacity,  deci- 
bels, inductance,  tube  test  by 
grid-shift  method,  and  the  zero- 
current  voltmeter  for  voltage 
measurements  in  high-resistance 
circuits. 

Exactly    as    described    by    Brother 

Robert   Garwin   in   June   issue   of 
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jection  room  (aperture  heat)  than  with 
the  more  familiar  and  more  generally 
understood  applications  of  physics.  Aper- 
ture heat  is  our  most  potent  argument 
for  two-men  shifts.  It  would  be  foolish 
to  build  up  a  case  on  aperture  "temper- 
ature," which  the  opponents  could  blast 
with  the  statement:  "It  is  not  measure- 
able.  No  one  knows  how  fast  film  will 
ignite  in  a  projector.  There  are  fire 
shutters  on  the  machines,  and  we  don't 
have  film  breaks  any  more." 

I  recently  measured  the  time  it  takes 
film  to  ignite  from  my  low-intensity 
lamps.  The  exposure  was  controlled  by 
a  disc  revolving  at  known  speed  (checked 
by  stroboscope)  between  the  lamp  and 
the  film,  with  a  notch  in  the  disc  to  allow 
light  to  pass.  The  size  of  the  notch  limits 
the  time  of  the  exposure.  Opaque  news 
stock  ignited  in  1/6  second  in  a  slightly 
warm  film  trap.  The  heat  at  the  aperture 
was  previously  found  to  be  a  maximum  of 
22  calories  per  second.  The  very  weakest 
Suprex  Lamp  will  deliver  at  least  twice 
this  heat  to  the  aperture. 

Consider  the  result  if  a  projector  is 
operating  with  aperture  heat  of  30  calor- 
ies per  second,  which  will  ignite  film  in 
Ys  second.  Many  will  be  found  with 
much  more  heat.  Suppose  a  motor  fuse 
goes  out,  or  something  else  causes  the 
motor  to  fail.  The  exposure  of  each 
frame  to  the  light  increases  from  1/24 
second  to  %  second  before  the  fire  shut- 
ter drops.  The  film  inevitably  fires  and 
is  pulled  into  the  lower  magazine — unless 
there  is  a  man  there  to  close  the  dowser, 
which  there  wouldn't  be  on  a  one-man 
shift. 

I  am  enclosing  a  clipping  that  was  ex- 
posed for  1/6  second  in  a  cold  film  trap, 
by  way  of  proving  that  my  exposure 
really  is  controlled.  Needless  to  say,  the 
sample  that  ignited  completely  is  not 
available  for  display.  I  know  that  my 
fire  shutter  argument  is  far  from  air-tight. 
Fire  shutters  can  be  weighted.  Never- 
theless, quantitative  data  are  more  con- 
vincing than  talk  or  mere  assumption. 


Mr.  Kenworthy's  contribution  opens  up  a 
vast  field  for  speculation,  only  the  boundaries 
of  which  will  be  skirted  at  this  time.  That 
his  exposures  are  "controlled"  is  apparent 
from  the  sample  film  clips  submitted,  repro- 
duction of  which  is  impossible  because  of 
their  physical  condition.  An  exposure  of  1/6 
second,  under  the  circumstances,  certainly  is 
no  mean  accomplishment  for  a  lone  worker  in 
the  field. 

Considering  the  other  and  larger  aspects 
of  Mr.  Kenworthy's  contribution,  including 
his  criticism  of  both  the  "experts"  and  I.  P.'s 
own  handling  of  this  topic  of  aperture  tem- 
peratures, we  still  consider  the  matter  one 
of  purely  academic  interest.  That  nitro- 
cellulose film  will  ignite  when  exposed  to 
heat  from  a  carbon  arc  is  no  longer  news, 
fs  the  period  of  exposure — what  fraction  of 
a  second — of  any  great  importance?     As  a 


>  T.    P.    for    October,    1936,    p.    24. 
*I.   P.   for  July,   1937,  p.   21. 
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matter  of  academic  interest — yes;  as  having 
an  important  bearing  on  manpower  requisites 
— emphatically  no ! 

Mr.  Kenworthy  submits  for  inspection  a 
film  frame  exposed,  by  means  of  his  con- 
trolled method,  to  a  heat  of  22  calories  for 
1/6  second.  (This  with  a  low-intensity  lamp; 
other  type  lamps  have  much  higher  heat  rat- 
ings.) The  frame  is  charred,  crisp  and 
curled,  but  is  not  burned  through.  This 
frame,  incidentally,  was  exposed  in  what  is 
termed  a  "cold"  film  trap.  All  of  which  is 
very  interesting,  of  course,  and  undoubtedly 
a  valuable  contribution  to  projection  litera- 
ture, along  with  the  experiments  of  Drs. 
Hardy  and  Seyer  as  cited  in  the  foregoing 
article. 

Beyond  all  this,  however,  is  the  fact  that 
there  exists  no  danger  of  film  fires  when  a 
projector  in  good  working  order  passes  film 
through  the  aperture  at  the  standard  rate  of 
90  ft.  per  minute  (each  frame  being  at  rest  at 
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the  aperture  for  1/32  second),  irrespective 
of  the  light  source  used.  But  what  has  all 
this  to  do  with  manpower  requisites?  Abso- 
lutely nothing,  for  the  simple  reason  that  on 
a  one-man  job  the  projectionist  is  away  from 
the  projector  not  for  a  second  or  a  fraction 
thereof  but  for  minutes  at  a  stretch.  Whether 
film  ignites  before  an  arc  in  one  second  or 
any  fraction  thereof  is  wholly  immaterial  in 
a  one-man  projection  room.  When  we  em- 
ploy the  term  "one-man  shift,"  every  reader 
knows  that  the  projector  is  left  unwatched 
for  minutes  at  a  stretch  throughout  the  day. 
Introducing  the  element  of  seconds,  or  frac- 
tions of  a  second,  into  any  such  discussion 
is  among  the  most  futile  activities  extant. 

As  has  been  pointed  out  repeatedly  in  these 
columns,  I.  P.  has  never  subscribed  to  the 
theory  that  the  possibility  of  a  film  fire  is 
90  per  cent  of  the  reason  for  the  presence  of 
an  experienced  projection  crew  in  the  room; 
nor  has  it  ever  exhibited  any  patience  with 
that  portion  of  the  craft  who,  persistently* 
yelling  "Fire!"  seek  to  change  the  crafts- 
man's status  from  that  of  projectionist  to 
fireman.  A  properly  projected  picture,  with 
all  that  it  entails,  requires  vastly  more  skill 
than  a  good  pair  of  eyes  ever  alert  for  an 
aperture  fire. 

Mr.  Kenworthy  is  deserving  of  praise,  of 
course,  for  his  independent  experimental 
work,  more  of  which  by  members  of  the 
craft  undoubtedly  would  contribute  greatly 
to  the  clarification  of  existing  projection 
problems. — Ed. 

ARGON  vs.  MERCURY  VAPOR 
RECTIFIER  TUBES 

( Continued  from  page  18 1 
parent  smoking  of  the  filament  inside 
the  envelope,  and  shortly  the  filament 
will  disintegrate  until  it  open-circuits. 
Upon  examination,  you  will  note  that 
the  carbon  anode  is  coated  with  a  white 
soot  and  sometimes  has  bluish-white 
streaks.  A  tube  showing  this  sooty  de- 
posit, whether  its  filament  lights  or  not. 


is   a  "leaker"   and,   of  course,   will  not 
function   as   a  rectifier. 

B.  A  "hard"  tube  is  one  that  will  not 
readily  pick  up  its  load:  the  filament 
lights  but  the  tube  will  pass  little  or 
not  plate  current.  The  cause  of  this 
usually  is  aging,  that  is,  the  tube  has 
been  used  so  long  that  the  filament  has 
sagged  into  a  long  half  loop  instead  of 
being  fairly  straight,  with  the  result  that 
the  filament  is  stretched  out  to  almost 
double  its  original  length.  When  the 
coils  of  the  filament  are  close  together, 
the  2V2-volt  supply  will  heat  the  filament 
to  a  sufficient  temperature  to  be  highly 
emissive.  But  when  the  filament 
stretches  out  far  enough,  the  area  for 
heat  dissipation  is  increased  to  such  an 
extent  that  the  temperature  of  the  fila- 
ment is  not  then  high  enough  to  be  as 
emissive  as  it  should  be;  consequently, 
the  loss  of  emission  prevents  the  tube 
from  passing  its  full  plate  current.  A 
tube  in  this  condition  should,  of  course, 
be  replaced. 

C.  A  flash-back  tube  is  one  in  which 
the  valve  action  has  been  destroyed  due 
to  too  high  a  maximum  inverse  peak 
voltage  being  applied  to  the  tube.  This 
is  usually  caused  by  a  surge  created 
when  breaking  the  load  circuit,  such  as 
extinguishing  the  arc  by  opening  the  arc 
switch  and  leaving  the  a.c.  circuit  alive. 

In  a  properly  designed  rectifier  this 
flash-back  will  not  occur,  due  to  the  pro- 
tective measures  employed;  but  in  those 
rectifiers  where  it  does  occur,  there  is 
only  one  remedy  to  stop  it:  leave  the 
arc  switch  closed  all  the  time  or  cut 
it  out  of  circuit  and  then  turn  "on"  and 
'off"    the    rectifier    from    the    a.c.    side, 
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either  by  wiring  the  a.c.  supply  through 
the  table  switch  to  the  a.c.  input  of  the 
'  rectifier  and  connecting  the  d.c.  directly 
to  the  lamp,  or  else  by  wiring-in  a  re- 
mote control  switch  and  relay  in  the 
a.c.  supply. 

To  distinguish  a  tube  that  has  flashed 
back  and  become  inoperative:  you  will 
note  a  hole  sucked  in  the  side  of  the 
glass  envelope  in  some  cases,  or  else  the 
filament  electrode  will  be  melted  down 
with  a  ball  on  the  end  and  the  filament 
partially  or  completely  melted  away. 

D.  Just  because  a  bulb  filament  lights 
is  no  indication  that  it  is  operative,  be- 
cause it  still  may  pass  no  plate  current 
due  to  being  either  a  leaker  or  a  hard 
tube.  Always  try  a  tube  known  to  be 
good  before  looking  elsewhere  for 
trouble. 

E.  The  quantity  of  light  emitted  from 
a  tube  with  its  filament  energized  will 
vary  in  different  tubes  due  to  the  dif- 
ferences of  density  of  the  scavenger 
metal  deposited  on  the  glass  walls  of 
the  envelope.  This  should  not  be  con- 
sidered as  due  to  a  filament  defect  or 
insufficient  voltage. 

F.  To  determine  whether  the  argon 
tube  is  rectifying — that  is,  whether  it  is 
passing  plate  current — look  into  the  bulb 
with  the  rectifier  in  full  operation  and 
observe  whether  or  not  there  is  an  arc  of 
blue  light  between  the  filament  and 
anode.  If  the  tube  is  passing  plate  cur- 
rent, there  will  be  a  bluish  arc  between 
anode  and  filament  very  easily  distin- 
guished from  the  white  light  of  the  fila- 
ment. Another  check-up  is  to  remove 
the  clip  from  the  suspected  tube  while 
the  rectifier  is  in  full  operation.  If  the 
tube  is  working,  there  will  be  a  spark 
between  the  pinch  clip  and  the  anode 
terminal  as  they  are  contacted;  if  not 
working,  there  will  be  no  spark. 

TYPICAL    TROUBLES    IN    NEW 

SOUND    REPRODUCING    SETS 

(Continued   from,   page    15) 

full  attendance,  one-half  the  audience 
cannot  hear  the  show. 

Replacing  the  resistor  requires  from 
5  to  15  minutes.  The  protecting  screen 
must  be  removed,  and  there  are  other 
mechanical  difficulties.  When  trouble 
developed  no  one  had  time  to  make  the 
change  immediately,  and  half  of  the 
speakers  were  inactive  for  about  an 
hour.  On  other  occasions  when  the 
stock  of  spares  was  exhausted,  the 
audience  listened  to  decidedly  inferior 
sound  for  a  period  of  several  days. 

The  management,  not  knowing  what 
to  do  about  it,  tolerated  this  state  of 
affairs.  No  member  of  the  projection 
staff,  who  should  know  the  answer,  ever 
recommended  that  a  larger  cage  be  in- 
stalled and  that  resistors  or  groups  of 
resistors   that  would   carry  the   load   be 
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put  in.  Everyone  concerned  seemed 
perfectly  satisfied  with  buying  plenty  of 
resistors,  watching  them  blow  out,  and 
putting  in  new  ones  to  blow  out  again 
in   turn. 

Haphazard  Replacement  Dangerous 

Case  6.  An  inspection  made  in  the 
same  theatre,  to  determine  if  there  was 
any  reason  for  this  resistor  trouble  other 
than  that  they  were  working  at  capacity, 
revealed  another  condition  eloquent  of 
carelessness  and  poor  practice. 

At  some  indefinite  time  in  the  past  an 
amplifier  condenser  had  been  replaced, 
not  by  an  exact  duplicate  but  by  a  non- 
descript part  which  was  electrically  satis- 
factory but  mechanically  of  the  wrong 
size  and  shape  to  fit  in  the  allotted  space. 
The  replacement  was  simply  "stuck  in" 
where  space  allowed  and  mounted  pre- 
cariously by  a  single  soldered  connec- 
tion. The  bracket  from  which  it  hung 
had  sagged  with  time,  and  the  part 
appeared  in  imminent  danger  of  break- 
ing loose  and  falling  onto  the  unpro- 
tected terminals  of  the  power  trans- 
former. 
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A  bit  of  dried-out  tape  was  found  at 
the  bottom  of  the  amplifier,  and  traces 
of  tar  were  visible  on  the  condenser 
casing.      At    one    time,    seemingly,    me- 


chanical support  had  been  provided  by 
a  single  turn  of  friction  tape,  which 
naturally  had  dried  out  in  the  heat  of 
the  amplifier  and  fallen  off.  A  very 
brief  inspection  of  the  amplifier  interior 
showed  an  easy  and  reliable  method  of 
anchoring  the  same  condenser  firmly  to 
a  nut-and-bolt  support.  This  was  done. 
Why  had  it  not  been  done  originally? 
place? 

One  of  the  crew  thought  he  recalled 
the  origin  of  the  condition.  The  re- 
placement had  been  made  in  an  emerg- 
ency and  in  the  quickest  possible  way. 
Obviously,  no  one  had  bothered  to  go 
over  the  job  thereafter  and  put  it  right. 

Cases  5  and  6  illustrate  two  self- 
evident  flaws  in  projection  room  prac- 
tice, which  may  be  added  to  those  al- 
ready cited: 

/.  Considering  a  repair  complete 
after  a  temporary  cure-  has  been  effected, 
without  taking  reasonable  precautions 
against  a  recurrence. 

g.  Considering  a  haywire  repair  (in 
itself  justified  by  emergency  conditions) 
to  be  complete  without  re-checking  and 
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changing    haywire    work    to    permanent 
work. 

Case  7.  The  Palace  Theatre,  Broad- 
way, N.  Y.  City,  developed  an  aperture 
fire  several  weeks  ago.  A  projectionist 
( ? )  opened  the  projector  door,  and  for 
good  measure  also  opened  the  soundhead 
door — and  threw  a  bucketful  of  sand  into 
both! 

HOT  FUSES:  TROUBLES  AND 
THE  REMEDIES  THEREFOR 

(Continued  from  page  8) 
wire  is  secured.  This,  and  the  lug  also, 
must  be  flat.  These  parts  are  usually 
far  from  flat,  the  lugs  being  very  bad, 
but  being  soft  and  of  lighter  stock,  they 
often  draw  down  to  make  a  fairly  good 
contact. 

In  Fig.  5  we  have  a  clamp  on  each 
end  of  the  lower  fuse,  placed  there  in  an 
effort  to  reduce  the  temperature  by  im- 
proving the  contacts,  which  they  did. 
This  fuse  had  been  giving  more  or  less 
trouble.  Notice  that  the  upper  fuse 
has  no  clamps.  No  trouble  was  ex- 
perienced with  it,  even  though  it  was 
situated  immediately  above  the  hot  fuse, 
and  must  have  absorbed  some  heat 
therefrom.  It  was  quite  evident,  there- 
fore, that  something  was  wrong  below, 
especially  when  the  current  was  only 
67%  of  the  fuse  rating.  Notice  that 
there  is  a  metal  piece  between  the  clamp 
at  the  left  and  the  fuse  clip,  both  above 


FIGURE  5 

and  below,  which  is  to  distribute  the 
pressure  evenly  over  the  entire  surface. 
The  clamp  at  the  right  has  not  been 
treated  in  a  like  manner,  and  while  it 
improves  the  contact  it  is  not  as  good 
as  the  one  at  the  left. 

These  contacts  have  since  been  cor- 
rected, and  it  is  now  possible  to  draw 
nearly  the  full  rated  current  with  so 
little  rise  in  temperature  that  the  parts 
are  practically  cold.  This  without  the 
clamps,  of  course. 

Some  projectionists  have  improved  on 
the  clamp  idea.  A  hole  is  drilled 
through  the  fuse  clips  and  a  bolt 
with  a  thumb-nut  is  put  through 
it.  The  ends  of  the  fuses  are 
then  slotted  so  that  they  can  be  in- 
serted by  only  loosening  the  thumb-nut. 
While  this  is  more  convenient  than  the 
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clamp,  it  reduces  the  area  of  contact  by 
the  amount  of  metal  that  is  removed  for 
the  hole  and  the  slot.  If  such  a  course 
is  taken,  heavy  brass  washers  should  be 
put  under  the  bolt  and  under  the  thumb- 
nut  to  distribute  the  pressure.  However, 
it  is  far  better  to  get  at  the  seat  of  the 
trouble,  thus  rendering  such  measures 
unnecessary. 


RESEARCH 

In  Screen  Engineering 

— Reason  No.  7.  Why 

Modern  Theatres  Choose 


SCREENS 


The  design  and  construction  of  Da-Lite  Screens 
insure  superior  picture  quality  because  they 
are  based  on  careful  study  of  all  factors  which 
influence  projection  suolv  as  architectural  con- 
siderations, observation  angles,  length  of  throw 
and  type  and  light  capacity  of  projector.  Take 
advantage  of  Da-Lite's  specialized  knowledge 
of  screen  design  and  long  experience  in  building 
screens  for  theatrical  use.  Ask  your  dealer 
about    Da-Lite    Screens    today    or    write 

DA-LITE   SCREEN  CO.,   Inc. 

2715  N.  Crawford  Ave.,  Chicago,  Illinois 


Da-Lite 
Screens 


QUALITY  SCREENS   FOR  MORE 
THAN    A    QUARTER    CENTURY 


Figure  6  reveals  an  unpardonable  tac- 
tic. Of  course,  no  one  ever  doubles  up 
the  fuse  links.  However,  you  may  as 
well  know  the  approved  method,  if  you 
must  resort  to  this.  The  usual  pro- 
cedure is  to  place  two  (or  more?)  fuse 
links  together,  place  the  screw  through 
them  and  fasten  the  assembly  to  the 
end-piece.  Frequently  not  even  a  washer 
is  used.  The  accomplished  culprit  will 
put  one  fuse  link  above  the  end-piece 
and  the  other  below,  thus  securing  two 
contacts,  one  for  each  link,  which  will 
assist  in  carrying  the  extra  villainous 
current.  Place  a  heavy  brass  washer 
outside  of  each  link  and  fasten  securely. 
There  is  nothing  like  committing  the 
perfect    crime    while    you    are    at   it. 

Even  when  complying  with  the  law 
and  using  only  one  link,  it  should  be 
done  properly,  because  heat  will  be  pro- 
duced here  just  as  well  as  on  the  out- 
side; only  here  it  is  much  closer  to  the 
link  that  burns  out  and  it  is  confined, 
retaining  more  heat  than  it  otherwise 
would.  The  piece  to  which  the  link  is 
bolted  is  usually  quite  flat,  thus  assur- 
ing a  pretty  good  contact. 

Slight  imperfections  do  no  harm  if  the 
link  is  fastened  very  tightly,  as  the  softer 
metal  of  the  link  will  conform  to  the 
shape  of  the  other  piece,  and  the  area 
of  contact  will  be  a  trifle  more  than  it 
would  be  if  perfectly  flat.  It  does  no 
harm,  though,  to  run  the  file  over  the 
contact  surface  of  the  end,  to  make  sure 
of  its  condition,  but  be  careful  not  to 
rock  the  file.  If  no  washer  is  used,  you 
will  have  a  contact  only  the  size  of  the 
screw  head,  which  is  not  sufficient.  Use 
a  heavy  brass  washer;  you  want  it  to 
be  a  good  conductor. 


There  are  a  couple  of  emergency 
measures  that  may  be  used  when  it  is 
known  that  a  fuse  is  about  to  go.  Some- 
times one  can  smell  hot  fibre,  and  a 
hand  placed  cautiously  on  the  various 
parts  of  the  circuit  will  locate  the  cul- 


FIGURE  6 

prit.  A  blast  of  air  will  often  get  you 
through  a  reel  without  a  stop.  This 
air  may  be  supplied  with  a  bellows,  an 
electric  fan,  or  even  a  newspaper  folded 
up  and  moved  back  and  forth  violently. 
This  has  gotten  us  through  on  one  occa- 
sion. 

Liquids  will  cool  things  more  rapidly, 
of  course,  but  most  liquids  cannot  be 
used  for  obvious  reasons.  Carbon  te- 
trachloride is  O.K.  to  use  on  electric 
circuits,  but  I  doubt  if  I  would  use  even 
that.  It  rots  the  rubber  insulation,  which 
may  cause  trouble  at  a  later  date,  and 
it  gives  off  poisonous  fumes  when  heated. 
My  advice  is  to  stick  to  air,  and  if  that 
won't  do  it,  let  'er  blow.  Sometimes  an- 
other fuse  can  be  placed  on  top  of  the 
hot  one  in  such  a  manner  that  the  col- 
lars on  the  ends  make  contact  with  the 
collars  on  the  hot  fuse,  thus  relieving 
the  hot  fuse  link  of  some  of  its  burden 
and  also  slightly  reducing  the  temper- 
ature by  absorbing  some  heat.  The  com- 
bination of  the  two  methods  should  help 
considerably. 


Remember — 

ONLY  High-Intensity  Arcs 
Can  Give 

HIGH-INTENSITY   PROJECTION 


This  trade  mark  on 
a  projection  lamp  is 
your  guarantee  of 
correct    design,    fine 


workmanship,  and 
long  experience.  H. 
&  C.  is  the  projection 
I1^  lamp  with  accurate 
arc   regulation. 


HALL  6-  CONNOLLY 


24  Vandam  Street 


New  York,  N.  Y. 


H.  C.  10  Super  Intensity  Lamp 


A  DOLLAR  BILL  WILL  BRING 

YOU  A  COPY  OF  THIS  $7.50  BOOK 


TROUBLE-SHOOTERS  MANUAL 

By  Cameron  &  Rider 
I200   Pages         —  —         —  500  Illustrations 

The  whole  subject  of  motion  pictures  with  sound  treated 
from  a  new  angle — explaining  in  detail  the  construction, 
operation  and  care  of  all  sound  reproducing  and  projec- 
tion equipment  in  use  today. 

A  COMPLETE  GUIDE  FOR  TROUBLE-SHOOTING 


We  have  received  many  requests  that  we 
sell  this  book  on  an  extended  payment  plan. 
This  we  are  glad  to  do. 


No  red  tape  offer,  you  merely  fill-in  the  coupon  at  the  bottom  of  the  page,  pin 
a  dollar  bill  to  it,  and  mail  to  us.  Your  copy  of  the  book  will  be  shipped 
immediately.  You  can  now  own  this  valuable  book  on  terms  about  just  what 
it  costs  you  to  purchase  your  daily  paper. 

The  book  is  one  of  the  largest  books  on  the  subject  published.  It  covers  the 
whole  subject  of  'sound  projection  from  A  to  Z,  and  is  written  so  that  you  can 
easily  understand  it.  The  book  is  fully  illustrated  with  more  than  500  diagrams 
and  illustrations.  The  trouble-shooting  section  in  the  back  of  the  book  is 
worth  many  times  its  purchase  price. 

This  book  carries  the  endorsement  of  the  entire  trade.  The  American  Projec- 
tion Society  says  it  is  the  best  book  published  on  the  subject.  We  will  be  pleased 
to  send  you  a  list  of  more  than  100  manufacturers  and  chief  projectionists,  etc., 
etc.,  with  their  comments. 

THE    MOST    COMPREHENSIVE    BOOK    ON    SOUND    PROJECTION    PUBLISHED 


PIN  A  DOLLAR  TO  COUPON 

AND  MAIL  TO  US.  YOUR 

COPY  WILL  BE  SENT  BY  RETURN  MAIL. 


Cameron  Publishing  Co. 
Woodmont,  Conn. 

Gentlemen:— Here  is  my  dollar,  first  payment  for  a  copy  of  SOUND  PICTURES  TROUBLE-SHOOTERS 
MANUAL,  please  send  by  return.  I  agree  to  pay  the  balance  of  $6.50  at  the  rate  of  $1.00  every  two  weeks.  The 
book  will  become  my  property  upon  payment  of  the  last  installment. 
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City   State    

Name  of  theater  employed    Member  of  Local  

The  offer  is  good  only  in  the  V.  S.  and  Canada 
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PROTECT 
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POCKETBOOK 
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USE   GENUINE 


PART 


WHEN  you  have  your  Simplex 
Intermittent  Movements  over- 
hauled .  .  .  make  certain  that  all 
parts  renewed  are  replaced  with 
GENUINE  Simplex  Parts.  They  are 
the  only  parts  which  will  main- 
tain the  original  fine  projection 
qualities  of  your  equipment  and 
give  you  maximum  service. 

These  Genuine  Simplex  Parts 
assure  steadier  pictures  because 
they  are  accurate  to  1/10,000  part 
of  an  inch.  Such  accuracy  can  be 
achieved  only  by  our  special  pre- 
cision manufacturing  and  testing 
equipment. 

Furthermore,  these   Genuine 


Parts  give  longer  safe  service  be- 
cause of  this  extreme  accuracy, 
the  special  steels  used,  and  ex- 
clusive manufacturing  methods 
developed  through  years  of  re- 
search. Genuine  Hardened  and 
Ground  Simplex  Sprockets  and 
Star  Wheels,  for  example,  will 
give  5  to  6  times  longer  safe  serv- 
ice than  ordinary  soft  sprockets 
and  case-hardened  star  wheels. 

Protect  your  most  valuable  assets . . . 
good  projection  and  satisfied  patrons. 
Save  money  in  the  bargain  .  .  .  Insist 
on  getting  Genuine  Simplex  Parts 
EXCLUSIVELY. 

INTERNATIONAL  PROJECTOR  CORP. 
88-96  Gold  Street  New  York,  N.  Y. 
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For  Photo  Cell  Spares 

and  Replacements 


specify 


ISITRON 


PHOTO    CELLS 


For  your  protection  ask  your 
supply  dealer  to  deliver  Visitron 
Photoelectric  Cells. 

Visitron  Photoelectric  Cells  are 
guaranteed  to  deliver  maximum 
service  value.  They  are  products 
of  G-M  Laboratories,  Inc.,  the  or- 
ganization that  promoted  the 
photoelectric  cell  for  motion  pic- 
ture and  industrial  use. 

Visitrons  are  standard  priced; 
you  get  full  value,  guaranteed 
performance  without  one  cent 
added  expense.  Forget  your 
photo  cell  worries.  Ask  for  G-M 
Visitrons! 


LABORATORIES  JNC 


1735  Belmont  Ave.,  CHICAGO,  ILL. 
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High  intensity  projection  is  not  a  luxury  which  the 
smaller  theater  must  forego.  It  has  become  a  com- 
petitive necessity.  Two  or  three  years  ago  only  ten 
per  cent  of  all  theaters  were  using  high  intensity 
projection  —  today  5000  theaters  have  it. 

SIMPLIFIED  — 

1-SIMPLIFIED  LAMP  MECHANISM       2-FEWER  LAMP  PARTS 
3-LOWER  ARC  CURRENT 

The  new  SIMPLIFIED  HIGH  INTENSITY  pro- 
jection is  true  economy.   It  gives  you  two  to  three 


times  as  much  light  on  the  screen  as  you  can  get  from 
low  intensity  projection.  Yet  the  cost  per  light  unit  on 
the  screen  is  so  much  less  that  all  this  extra  light  and 
improved  projection  can  be  covered  by  one  admission 
per  show. 

This  new  projection  provides  snow-white  light 
essential  for  satisfactory  color  reproduction  and  gives 
any  theater  modern,  eye  comfort  projection  that  is  as 
good  as  that  of  the  big  de  luxe  houses. 

Write  for  the  new,  free,  illustrated  book — "The  Eternal 
Triangle  In  Picture  Projection.'''' 
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TRADE-MARK  REG. 


HIGH-INTENSITY  PROJECTION  IS 

ECONOMICAL! 


The  day  of  High-Intensity  Projection  is  here.  ...  It  is  now  indispensable  to  even 
the  smaller  theatre.  .  .  .  Patrons'  demands  for  it  are  increasing  daily.  .  .  . 

High-Intensity  Projection  with  PEERLESS  MAGNARC  is  not  expensive.  To 
continue  using  any  other  type  of  arc  lamp  and  the  attendant  high  cost  for  the 
amount  of  light  produced,  simply  means  that  you  are  paying  out  the  first  cost  of 
PEERLESS  MAGNARC  Lamps  but  still  are  without  the  advantages  they  afford. 

Remember — the  initial  cost  is  within  the  reach  of  all.  .  .  .  The  PEERLESS 
MAGNARC  produces  up  to  three  times  the  volume  of  light  at  no  increase  in 
current  cost  over  Low-Amperage  Reflector  Arcs  .  .  .  See  your  nearest  branch  of 
the  National  Theatre  Supply  Company  for  details. 
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J.  E.  McAULEY  MANUFACTURING  CO. 
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MONTHLY  CHAT 


NATIONAL  CARBON  CO.  will  launch 
immediately  a  ten-month  campaign 
to  induce  a  more  widespread  use  of 
"Simplified  High-Intensity  Projection," 
which  is  the  new  term  selected  to  de- 
scribe the  arc  heretofore  referred  to  as 
Suprex.  (Incidentally,  N.  C.  will  wel- 
come a  better  descriptive  term  for  this 
low-amperage,  high-intensity  arc,  a  term 
that  will  not  conflict  with  higher  amper- 
age arcs.)  Using  trade  paper  advertis- 
ing and  direct  mail,  N.  C.  will  spread 
the  doctrine  of  Suprex  projection  among 
the  more  than  6,000  theatres  in  the 
United  States  which,  a  recent  survey 
shows,  still  are  using  low-intensity  arcs. 
The  material  prepared  by  N.  C.  for 
this  campaign  is  of  high  order  and  ex- 
tremely interesting;  and  excerpts  there- 
from will  be  published  herein  from  time 
to  time.  Such  a  campaign  is  a  great 
boost  for  projection  generally,  and  all 
projectionists  should  get  behind  it  by 
discussing  with  owners  and  managers 
the  material  contained  therein. 

SO  THERE  are  6,000  U.  S.  theatres  still 
using  low-intensity  arcs,  are  there? 
This  disclosure  proves  the  correctness  of 
I.  P.'s  contention  that  the  Suprex  arc 
(excuse  it,  we  mean  Simplified  High-In- 
tensity arc)  was  accorded  miserable 
merchandising.  This  arc  exerted  both 
a  quality  and  a  price  appeal,  its  extra 
operating  cost  approximating  that  of 
only  one  admission  per  show.  We're  as 
much  ashamed  of  projectionist  de- 
linquency in  this  direction  as  should  be 
the  manufacturers  of  their  distributors. 
A  poor  selling  job  all  around. 

INCIDENTALLY,  N.  C.  engineers  as- 
sure us  that  no  larger  Suprex  carbon 
combination  will  be  forthcoming  soon,  at 
least  not  within  the  next  year.  This  in- 
formation is  for  the  benefit  of  those  who> 
may  have  been  mislead  by  repeated  as- 
sertions in  this  column  that  a  larger 
Suprex  combination  was  in  the  offing, 
N.  C.  technicians  assert  that  Suprex- 
type  carbons  larger  than  the  present  8 
mm.  combination  burn  away  so  fast  that 
the  operating  expense  therefor  would  be 
prohibitive.  We  don't  know  why  this  is 
so;  but  we'll  take  N.  C.'s  word  for  it, 
the  while  we  hope  they're  wrong. 

THE  forthcoming  S.M.P.E.  Conven- 
tion, to  be  held  in  N.  Y.  City  on 
Oct.  11  to  14,  provides  an  infrequent 
opportunity  for  Eastern  projectionists  to 
dig  in  and  find  out  what  is  happening 
on  the  motion  picture  technical  front.  If 
you  can  possibly  make  this  meeting,  by 
all  means  do  so. 

ELSEWHERE  herein  is  presented  data 
on  a  proposal  by  the  Academy  that 
the  present  standard  projection  aperture 
be  increased  by  21  mils  in  width  and 
15  mils  in  height.  Study  this  proposal 
carefully,  as  it  may  have  important  bear- 
ing on  your  present  screen  set-up. 
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INCREASED  INCOME 


AT  THE  BOXOFFICE; 


1 


A  good  show!  That's  the  talk,  the  thought,  of  every  projectionist. 
Whatever  will  increase  the  audience  appeal  is  of  prime  interest  to 
you,  of  course. 

Better  light  on  the  screen  is  the  key  to  a  fine  show — the  key  to  back 
rows  filled — the  key  to  increased  income  at  the  boxoffice. 

Simplified  high-intensity  projection  guarantees  this  top  quality  show 
— the  show  that  pleases  every  person  in  the  audience — brings  them  back 
— and  brings  their  friends. 

BRENKERT  ENARC  is  Simplified  high-intensity  in  its  most  modern, 
most  practical,  most  economical  form.  Ask  the  efficient,  thoroughly 
helpful  Brenkert  dealer  to  tell  you  about  this  marvelous  projection  lamp. 
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TYPICAL   TROUBLES   IN   MODERN 

SOUND  REPRODUCING  UNITS 


By  LEROY  CHADBOURNE 


IV. 

THIS  month's  collection  of  troubles 
in  current  types  of  equipment  in- 
cludes one  very  curious  case  of  dis- 
tortion which  appeared  only  on  Sundays 
and  holidays.  Among  the  others  is  an 
example  of  poor  sound  confined  to  cer- 
tain recordings,  which  nevertheless  had 
to  be  remedied  in  the  theatre  because 
there  was  no  way  of  influencing  studio 
practices,  and  a  loudspeaker  outage  that 
gave  trouble  for  six  weeks  before  the 
cause  was  discovered.  Several  minor 
difficulties  are  also  listed,  with  remedies 
that  should  prove  useful  to  projectionists 
operating  similar  equipments. 

A  theatre  located  in  an  Eastern  indus- 
trial community  noticed  that  quality 
from  its  modern  30-watt  amplifier  was 
inconstant.  The  blame  was  laid,  at  first, 
to  differences  in  the  quality  of  recordings. 
Ultimately,  the  staff  became  aware  that 
sound  was  always  bad  on  Sundays,  re- 
gardless of  which  studio's  product  was 
used.  Subsequent  checks  showed  that 
the  same  condition  existed  on  holidays. 
Week-day  sound  was  very  good. 

Since    poor    line     voltage    regulation 


seemed  the  only  possible  cause,  complaint 
was  made  to  the  power  company,  and  a 
recording  voltmeter  (see  I.  P.  for  Decem- 
ber, 1932,  page  8),  was  installed  tempor- 
arily without  charge  to  the  theatre.  Rec- 
ords taken  by  this  meter  over  a  period 
of  three  weeks,  including  one  holiday, 
correlated  the  poor  sound  quality  with  a 
consistent  increase  in  line  voltage,  to  the 
extent  of  about  9  volts,  on  the  holiday 
and  on  all  three  Sundays.  However,  the 
power  company  stated  that  the  same  con- 
dition had  probably  existed  for  many 
years;  and  the  sound  system  previously 
installed  in  the  theatre  had  given  the 
same  results  on  Sundays  as  on  any  other 
day. 

Trouble  on  Holidays  Only 

The  former  amplifier  had  been  a  strict- 
ly Class  A  job,  which  distorted  slightly 
under  extreme  overload,  but  was  strictly 
limited  in  power.  The  new  amplifier  fol- 
lowed modern  practice  in  that  it  was  of 
the  Class  AB  type  capable  of  enormous 
increase  in  volume  when  the  recording 
called  for  it.  but  at  the  penalty  of  some 
distortion.  Extremely  high  volume  tends 
to  mask  the  presence  of  distortion,   and 

[71 


such  amplifiers  are  used  in  some  of  .he 
most  expensive  and  elaborate  of  modern 
systems. 

What  happened  in  this  theatre  was  that 
the  increase  of  9  line  volts,  experienced 
on  Sundays,  was  stepped  up  to  an  in- 
crease of  some  60  volts  by  the  action  of 
the  power  transformer,  and  was  causing 
the  amplifier  to  function  as  a  Class  B  unit 
even  when  volume  was  low. 

The  remedy  was  found  in  the  purchase 
of  a  simple  and  very  inexpensive  step- 
down  transformer,  and  a  double-pole, 
double-throw  switch.  The  transformer 
manufacturer  was  advised  of  the  degree 
of  voltage  regulation  desired  and  the 
wattage  requirement  of  the  sound  system. 
This  second  item  of  information  was  very 
important,  since  it  insured  that  the  sec- 
ondary of  the  transformer  would  be 
wound  of  wire  heavy  enough  to  carry  the 
current  passing  through  it,  in  the  unusual 
application  for  which  this  transformer 
was  intended. 

The  transformer  and  switch  were  as- 
sembled and  wired  as  shown  in  Fig.  1. 
To  conform  with  underwriters'  require- 
ments, the  assembly  was  mounted  in  an 
unused  cut-out  box  that  still  remained  on 
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the  projection  room  wall,  a  relic  of  the 
earlier  and  more  elaborate  installation. 
With  the  set-up  shown  in  Fig.  1  in  opera- 


FIGURE 
1 


tion,  good  sound  was  obtained  on  Sun- 
days as  readily  as  on  any  other  day. 

It  will  be  noted  that  the  transformer 
secondary,  in  Fig.  1,  is  in  series  with  the 
power  supply  to  the  sound  system.  Any 
voltage  generated  in  that  secondary  by 
the  action  of  the  transformer  will,  there- 
fore, either  aid  or  oppose  the  line  voltage, 
and  can  be  made  to  do  either  by  using  the 
double-pole,  double-throw  switch  to  re- 
verse its  phase  relationship  with  the  line. 
The  tapped  primary  permits  a  change  in 
the  extent  of  voltage  compensation.  The 
arrangement  is  very  similar  to,  but  simp- 
ler than,  the  one  diagrammed  and  de- 
scribed on  page  7  of  I.  P.  for  May  1935. 

To  complete  Fig.  1  for  practical  pur- 
poses an  a.c.  voltmeter  should  have  been 
connected  across  the  arrowheads  leading 
to  the  sound  system,  to  inform  the  pro- 
jectionist what  voltage  he  was  actually 
putting  into  his  equipment.  The  meter 
was  omitted  for  reasons  of  economy,  and 
the  amplifier  plate  current  meter  used 
instead  in  a  somewhat  unusual  way.  The 
plate  current  meter  will  indicate  proper 
operation,  provided  both  the  amplifier 
and  its  tubes  are  in  perfect  condition. 
But  if  the  tubes  become  weak  or  gassy 
or  otherwise  defective  the  plate  current 
reading  will  change,  of  course.  With  this 
in  mind  a  new  and  perfect  set  of  tubes 
was  installed  on  a  weekday,  and  the  meter 
reading  noted.  These  perfect  tubes  were 
then  set  aside  for  emergency  and  for  use 
as  standards  of  comparison.  On  Sundays 
and  holidays  the  apparatus  of  Fig.  1  is 
adjusted  to  give  the  same  plate  reading 
as  always,  but  if  there  is  any  doubt  about 
the  condition  of  the  tubes  in  use.  the 
standard  set  is  installed  temporarily  to 
afford  a  check-up. 

Difficulty     With     Some    Recordings 

A  newly  installed  sound  system,  cap- 
able of  extended  frequency  reproduction, 
gave  inconsistent  results  in  a  small  thea- 
tre. With  some  recordings  sound  was 
extremely  satisfactory,  but  other  record- 
ings were  "barrelly"  or  "tubby"  through 
the  presence  of  too  much  bass.  A  dual 
speaker  system  was  not  used;  the  small- 
ness  of  the  house  and  the  dictates  of  econ- 
omy indicated  the  choice  of  a  single 
speaker    set-up.    consisting    of    dynamic 


units  capable  of  covering  the  range  from 
50-8,000  cycles,  and  mounted  on  flat 
baffles.  Hence  there  was  no  possibility 
of  trimming  speaker  distribution  through 
the  filter  network,  as  with  a  dual  system. 
The  amplifier 
was  equipped 
with  a  tone 
control,  which 
was  set  for  full 
high-frequency 
response,  but 
there  still  was 
too  much  bass 
in  some  pic- 
tures. 
Several  methods  of  modifying  the  amp- 
lifier response  were  discussed,  but  the 
equipment  was  still  under  guarantee 
which  would  have  been  voided  by  any 
changes  in  the  amplifier  wiring.  There- 
fore, it  was  decided  to  trim  the  baffles. 
Two  inches  were  cut  away  from  all  four 
sides  of  each  baffle  board.  This  effected 
some  improvement,  but,  as  expected,  not 
enough.  Another  two  inches,  and,  finally, 
one  inch,  were  cut  from  all  four  sides 
of  both  baffles. 

Thereafter  the  products  of  studios  that 
had  to  much  bass  for  this  theatre  sounded 
very  good  indeed;  but  pictures  that  for- 
merly sounded  good  now  did  not  have 
bass  enough.  This  was  adjusted  by 
bringing  down  the  amplifier  tone  con- 
trol from  its  extreme  high-frequency  posi- 
tion whenever  such  pictures  were  played. 
Occasional  re-setting  of  the  tone  control 
is  all  that  is  necessary  now  to  provide 
sound  in  this  theatre  with  any  American 
product. 

Inefficient  Sound  Distribution 

A  modern  sound  system  recently  in- 
stalled used  two  high-frequency,  multi- 
cellular horns,  each  driven  by  a  single 
high-frequency  speaker;  and  two  low- fre- 
quency, multi-cellular  horns.  The  latter 
were  operated  by  two  dynamic  units  each, 
making  a  total  of  six  speakers  working 
through  four  horns. 

The  sound  checker  and  the  manager 
noticed  that  there  was  one  portion  of  the 
auditorium  where  sound  didn't  seem  quite 
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house  was  crowded,  and  at  other  times, 
sound  that  was  not  quite  what  it  should 
be.  Investigation  showed  that  one  of  the 
two  dynamic  speakers  in  one  of  the  low- 
frequency  baffles  had  burned  out,  and  ap- 
parently had  been  out  for  about  six 
weeks. 

After  replacement  of  the  defective  unit, 
a  check-up  panel  was  built  and  installed 
backstage.  The  new  sound  system,  like 
many  of  the  more  recent  models,  included 
no  provision  for  individual  check  upon 
the  speakers.  Hence  the  panel  of  Fig.  2 
had  to  be  built  to  order  for  the  theatre. 
The  proper  place  for  that  panel  was,  of 
course,  the  projection  room;  but  individ- 
ual speaker  lines  did  not  run  to  the  pro- 
jection room,  they  branched  from  com- 
mon feeders  in  a  box  behind  the  screen. 
The  panel  of  Fig.  2  was  therefore  located 
alongside  that  box,  and  a  test  routine  was 
worked  out  in  cooperation  with  the  stage 
crew.  If  there  had  been  no  stage  crew, 
separate  speaker  lines  would  have  been 
run  to  the  projection  room,  or  one  of  the 
projection  crew  would  have  had  to  go 
backstage  to  complete  each  morning's 
tests. 

Figure  2  does  not  show  the  whole  test 
panel  but  only  one  section  of  it.  There 
are  six  identical  sections,  one  for  each 
speaker  unit.  The  single  section  drawn 
in  Fig.  2  includes  the  speaker,  which  is 
seen  at  the  right.  It  consists  of  a  tri- 
angle (the  cone) ,  with  a  voice  coil  wound 
around  its  apex,  and  a  field  magnet 
winding  to  the  left  of  the  coil.  Two  test 
jacks  are  provided  for  each  speaker,  one 
to  test  the  voice  coil  and  one  to  check 
the   field   winding. 

These  jacks  are  identical  in  construc- 
tion. In  normal  operation  the  top  prong 
is  in  electrical  contact  with  the  prong 
just  below  it,  and  the  bottom  prong  is  in 
contact  with  the  one  just  above  it.  Look- 
ing at  the  lower  jack,  it  will  be  seen  that 
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right,  a  deficiency  which  they  attributed 
to  their  imaginations.  Eventually  they 
decided  that  the  location  in  question  was 
experiencing   definite   trouble   when    the 


To  Field  Power  Pnnre* 
these  prong  contacts  provide  direct  con- 
tinuity between  the  field  winding  and  the 
source  of  field  power. 

However,  when  the  plug  is  inserted  in 


September  1937 


INTERNATIONAL     PROJECTIONIST 


A 

SAFETY 

FEATURE 

* 

you'll  appreciate 


PROJECTOR  PRICE  COM- 
PLETE, LESS  LAMP  AND 
SOUND     REPRODUCER: 


$1235 

F.O.B.    CHICAGO 


MOTIOGRAPH'S 

Fire  Shutter  Governor 


Typical  of  Motiograph's  modern  design  and  engineering  is  the  simpli- 
city and  ruggedness  which  characterizes  Motiograph's  fire  shutter  gov- 
ernor. The  above  photograph  shows  the  governor  shield  removed  for 
complete  inspection.  Note  that  the  governor  is  driven  directly  from  the 
diagonal  shaft  through  hardened  gears  which  assure  long  wear  and 
positive  action  without  adjustment. 

Of  double  importance  is  the  "direct  action"  coupling  eliminating  all  con- 
necting links  which  invariably  wear  and  cause  sticking. 

The  advanced  design  of  this  governor  embodies  a  spring  action  which 
retards  the  shutter  from  opening  until  film  speed  is  sufficient  to  elimin- 
ate ignition  hazards.  The  same  springs  also  cause  the  automatic  fire 
shutter  to  drop  more  quickly  when  the  running  speed  is  retarded. 

The  fire  shutter  governor  is  just  one  of  the  many  features  of  the  Motio- 
graph  mechanism  which  have  been  engineered  to  make  the  projectionist's 
work  easier,  more  trouble-free,  and  at  the  same  time  assure  better  screen 
results. 

Why  not  make  it  a  point  on  your  next  trip  to  "Film  Row"  to  stop  in  at 
the  Motiograph  distributor  and  analyze  this  outstanding  mechanism.  You 
will  be  amazed  at  what  really  modern  engineering  has  accomplished  in 
projector  mechanism  design. 


MOTIOGRAPH,  INC.  4431  W.  LAKE  STREET,  CHICAGO,  ILLINOIS. 


THE    WORLD'S    FINEST    PROJECTOR    DESIGNED    FOR    ALL    STANDARD    SOUND    EQUIPMENT 


MOTIOGRAPH    DISTRIBUTORS    SPAN    THE    NATION 
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THESE  FIGURES 


the  Economy 


OF  G-E  COPPER  OXIDE  RECTIFIERS 


Such  savings  in  Kilowatt  hour  consumption,  and 
hence  power  costs,  are  typical.  You  should  investi- 
gate the  possibilities  of  similar  savings  through  the 
use  of  G-E  Copper  Oxide  Rectifiers  for  Projection 
Service.  The  average  saving,  as  indicated  above,  was 
315  Kilowatt  hours  per  week.  A  G-E  Copper  Oxide 
Rectifier  pays  for  itself  quickly. 

Other  features,  too  numerous  to  describe  here,  in- 
clude easy  and  economical  installation  .  .  .  small 
space  requirements  .  .  .  quiet  and  simple  to  operate 
.  .  .  practically  unlimited  life  if  properly  operated. 

For  more  detailed  economy  information  and  speci- 
fications, mail  the  coupon  today. 


II 

*  •••   •••••   •••   •   •••••• 

*  Section  A-599  * 

*  Appliance  and  Merchandise  Department  * 

*  General  Electric  Company,  Bridgeport,  Conn.  * 

Please  send  me  full  specifications  on  the  new 
G-E  Copper  Oxide  Rectifier  For  Projection 
Service. 

*  Name * 

*  * 

*  Address * 

*  * 

*  City * 

*••    •••    •  •   *   •  •    ••••••    •• 


GENERAL  &)  ELECTRIC 


SPECIAL   RECTIFIERS 

Appliance  and   Merchandise   Department,  General   Electric  Company,  Bridgeport,  Connecticut 
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the  jack,  the  top  prong  is  lifted  upward 
and  the  bottom  prong  is  forced  down- 
ward. The  normal  contacts  with  the  two 
center  prongs  are  thus  broken ;  the  field 
is  no  longer  in  contact  with  its  power 
source,  but  only  with  the  plug;  the  left- 
hand  side  of  the  field  with  the  tip  of  the 
plug,  and  the  right-hand  side  with  the 
plug  sleeve.  The  plug  connects  with  an 
ohmmeter,  not  shown  in  the  drawing,  and 
when  it  is  inserted  in  the  jack,  the  meter 
tests  the  field  winding  for  open  or  short- 
circuit. 

The  arrangements  of  the  upper  jack, 
which  connects  to  the  speaker  voice  coil, 
are  identical;  when  the  plug  is  inserted 
in  that  jack,  the  ohmmeter  checks  the 
voice  coil.  However,  the  wiring  of  this 
upper  jack  is  slightly  complicated  by  the 
presence  of  the  double-pole,  double-throw 
switch  and  its  dummy  load  resistor.  That 
switch  is  used  for  normal  tests,  the  jacks 
being  resorted  to  only  when  trouble  is 
indicated. 

The  morning  routine  in  this  theatre 
calls  for  telephone  contact  between  the 
stage  and  the  projection  crews.  When 
both  are  ready,  a  few  hundred  feet  of 
test  reel  are  run.  The  stage  crew  throws 
all  the  switches  of  the  test  panel  to  the 
dummy  load  position;  consequently  no 
sound  is  heard.  But  the  dummy  resistors 
preserve  impedance  match  and  constitute 
a  proper  load  across  the  amplifier  output. 
The  switches  are  then  thrown  to  left,  or 
operating,  position  one  at  a  time,  so  that 
each  speaker  unit  can  be  heard  singly. 
Any  defect  uncovered  in  this  way  is  then 
run  down  by  means  of  the  plug  and 
meter,  during  the  show  if  necessary. 

All  of  the  parts  used  in  this  test  panel 
are.  standard  equipment.  The  jacks  can 
be  obtained  from  any  electrical,  telephone 
or  radio  supply  house,  at  prices  running 
from  twenty  cents  to,  perhaps,  two  dol- 
lars apiece,  depending  upon  quality.  The 
dummy  load  resistor  should,  of  course, 
be  of  the  same  value  as  the  voice  coil 
impedance.  If  the  latter  is  not  known, 
the  d.c.  resistance  of  the  voice  coil  can 
be  read  with  the  ohmmeter,  and  multi- 
plied by  li/2  l0  giye  the  a.c.  speech  im- 
pedance with  sufficient  accuracy. 

Fan  Protects  Power  Transformer 
An  odd  an  somewhat  haywire  repair 
is  now  in  use  in  a  theatre  that  has  a  fairly 
modern  sound  equipment,  but  expects 
to  replace  it  in  the  near  future  with  one 
of  still  more  recent  design.  This  theatre 
burned  out  an  amplifier  power  trans- 
former several  times  in  the  course  of  a 
year.  The  manufacturer  of  the  equip- 
ment advised  that  this  condition  was 
highly  unusual.  A  representative  was 
sent,  at  no  cost  to  the  theatre,  to  check 
conditions.  He  found  that  the  amplifier 
was  located  in  a  hot  corner,  with  no 
direct  ventilation,  and  that  the  power 
transformer  was  overheating  in  conse- 
quence.     The    only    suggestion    was    to 


eiiher  move  the  amplifier  or  buy  a  special 
power  transformer  which  would  be  wound 
to  order,  at  a  rather  high  price,  but  would 
be  guaranteed  to  stand  up  under  the  con- 
ditions. 

However,  the  theatre  was  then  nego- 
tiating for  an  entirely  new  system  of  dif- 
ferent make  and  was  unwilling  to  take  are  normally  kept  in  the  "down"  posi- 
much  trouble  with  the  old  one.  The  pro-  tion  to  provide  exciter  supply  from  the 
jection  chief  on  his  own  initiative  bought  regular  source,  which  is  the  power  pack 
the  smallest  and  cheapest  electric  fan  he     of  the  amplifier,  and  are  thrown  to  the 

"up"  position  only  for  focussing  during 

the  show. 


The  arrangement  is  sketched  in  Fig. 
3.  Only  one  sound  head  is  drawn  in,  but 
the  other  is  equipped  and  wired  in  exact- 
ly the  same  way.  The  lower  switch  shown 
in  Fig.  3  permits  the  same  dry  cells  to 
serve  either  projector.  The  switches 
mounted  at  the  rear  of  the  sound  heads 


could  find.  This  was  mounted  so  as  to 
play  directly  on  the  transformer  through 
the  amplifier's  grill  cover.  No  trouble 
has  been  encountered  since,  and  it  ap- 
pears certain  that  the  standard  trans- 
former will  hold  out  until  the  present 
equipment  is  replaced. 

Practical  Focussing  Accessories 
A  theatre  that  is  troubled  with  erratic 


An   Important   Precaution 

The  cells  are  standard  bell-ringing 
size  and  four  in  series,  even  when  not 
quite  new,  give  ample  light  for  focussing 
purposes.  They  are  never  used  for  more 
than  a  minute  or  two  at  a  time,  and  that 
only   seldom,    consequently    they   last   a 


line  voltage  has  a  system  in  which  sound  long  while  despite  the  heavy  drain  of  the 

change-over  is  worked  by  switching  the  lamps. 

exciter  current.     A  fairly  large  number  One  important  precaution  must  be  ob- 

of  such  installations,  dating  from  about  served  in  using  this  arrangement.     The 

1935,  are  now  in  use.     Only  one  exciter  photocells  of  both  projectors  are  always 

can  be  lit  at  a  time,  consequently  there  is  "on" — change-over  being  effected,  as  said. 


no  way  of  focussing  those  lamps  during 
the  show.  A  pre-focussed  lamp,  mounted 
in  a  clip  socket  for  instant  insertion,  is 
kept  near  each  projector. 

A  batch  of  decidedly  poor  lamps,  plus 
probable  excess  of  exciter  current  aris- 


by  switching  the  exciter  current.  Hence 
the  normal  disturbances  of  focussing  will 
be  heard  by  the  audience  as  an  unpleas- 
ant background  noise,  unless  the  photo- 
cell involved  is  carefully  covered  or 
shielded  before  the  sound  head  switch  of 


ing  out  of  unstable  line  conditions,  re-     Fig.  3  is  thrown  up  and  kept  shielded 


suited  in  three  burn-outs  in  a  single  day. 
two  of  which  were  on  the  same  projector. 
Since  a  second  pre-focussed  lamp  was  not 
available,  the  only  possible  procedure 
was  to  change  the  reel  to  the  other  mach- 
ine,  and  then   install  a  new  lamp   and 


until  after  the  adjustments  are  com- 
pleted and  the  switch  has  been  thrown 
down  again. 

Neon  Bulb   Checks  P.E.C.    Voltage 

Poor    sound   in    a    small   theatre   was 


guess  at  the  focus.    The  guess,  naturally,     traced   to    low   photocell   voltage,   which 

was  derived  from  the  amplifier.  It  was 
adjustable  by  means  of  two  slotted  bolt- 
heads  which  were,  theoretically,  so  built 
that  they  could  be  locked  in  position 
when  the  proper  setting  was  obtained. 
(Continued  on  page  29) 


FIGURE 
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was  not  too  accurate,  sound  after  the 
change-over  was  extremely  poor,  and  ad- 
justments had  to  be  made  with  the  audi- 
ence listening  in. 

The  obvious  remedy  of  buying  addi- 
tional clip  sockets  and  keeping  more  than 
lamp  ready  for 
one  pre-focussed 
each  machine, 
failed  to  satisfy 
the  projectionist 
in  charge.  He 
thought  that  the 
a  r  r  an  gement, 
although  approved 
by  one  of  the  larg- 
est makers  of 
sound  equipment, 
was  unreliable 
and  unsatisfac- 
tory, and  deter- 
mined to  add  pro- 
visions for  focus- 
sing his  own  ex- 
citers at  any  time. 
Four  dry  cells 
and  three  double- 
pole,  double-throw 
switches  were  all 
that   were   needed. 
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Increase  the  Projector 
Aperture— Academy 

Proposed     0.846     x     0.615     Inch     Size     Counters     S.M.P.E. 

Request   For   Photographed   Area   Tolerance;    Great   Expense, 

Trouble   for   Negligible   Gain   Seen;    Technical   and   Economic 

Aspects  of  Proposal  Considered. 

By  JAMES  J.  FINN 


THE  Academy  of  M.  P.  Arts  & 
Sciences  proposes  an  increase  in 
size  of  the  present  Standard  Pro- 
jector Aperture,  from  0.600  x  0.825  inch 
to  0.615  x  0.846  inch.  Simply  expressed, 
this  increase  of  21  mils  in  width  and  15 
mils  in  height  of  the  present  standard 
aperture  would  mean  a  new  aperture 
and  remasking,  at  least,  for  theatres 
throughout  the  world — a  matter  not  to 
be  taken  lightly  and  one  that  merits  care- 
ful consideration  of  all  the  factors  in- 
volved. 

The  Academy  suggestion  is  regarded 
as  a  counter-proposal  to  the  recent 
recommendation  of  the  Projection  Prac- 
tice Committee  of  the  Society  of  Motion 
Picture  Engineers  for  a  10-mil  tolerance 
in  width  and  in  height  of  the  photo- 
graphed area.  This  tolerance  was  re- 
quested because  of  complaints  that  in 
many  theatres,  and  particularly  where 
projection  angles  normal  or  above  pre- 
vailed, the  heads  or  feet,  or  both,  of 
characters  and  some  portions  of  titles 
were  being  cut  off  the  screen  image  by 
the  projector  aperture.  So  widespread 
was  this  occurrence  that  the  Committee 
included  in  its  report  to  the  Spring  Con- 
vention of  the  Society,  held  in  Holly- 
wood, the  following  recommendation: 

"Experience  has  shown  that  on  a  9  by 
12  foot  screen  at  an  angle  of  projection 
of  approximately  15  degrees,  a  1-inch  mask- 
ing .  .  .  has  proved  sufficient  to  assure 
proper  projection.  This  1-inch  masking  rep- 
resents a  decrease  of  0.005  inch  approxi- 
mately on  each  side  of  the  projector  aper- 
ture, or  an  aperture  0.815  inch  wide  by 
0.590  inch  high,  0.738  ±  0.002  inch  from 
center   line   to    guided    edge. 

"The  Committee  recommends  that  . 
cameramen  and  studio  laboratories  provide 
their  camera-focusing  devices  and  view- 
finders  with  a  working  ground-glass  having 
a  rectangle  of  the  conventional  black  line 
corresponding  to  the  dimensions  0.815  by 
0.590  inch,  as  an  aid  to  the  cameraman 
in  composing  his  picture    (Fig.  1). 

"The  Committee  also  recommends  that  a 
minimum  masking  ...  be  established. 
For  example,  on  a  9  by  12  foot  screen  the 
masking  should  not  overlap  the  projected 
picture  more  than  1  inch  on  each  side;  for 
smaller  or  larger  screens  this  masking  .  .  . 
should  be  of  the   same   approximate  ratio." 


The  Committee  report  was  read  be- 
fore and  approved  by  the  Society  Con- 
vention, and  it  was  subsequently  pub- 
lished in  the  Journal  for  July,  1937,  p. 
39.  Its  content  caused  Hollywood  photo- 
graphic technicians  to  prick  up  their 
ears.  Conferences  ensued,  at  least  one 
of  which  was  attended  by  a  Society  rep- 
resentative, who  was  told  that  something 
undoubtedly  would  be  done  about  the 
recommendation,  advance  advice  on  the 
nature  of  which  would  be  forthcoming. 

Such  advance  notice  apparently  was 
not  forthcoming;  and  the  Hollywood  re- 
action to  the  S.M.P.E.  recommendation 
was  not  made  known  until  publication 
on  Sept.  20  of  the  proposal  by  the  Acad- 
emy Research  Council  that  the  projector 
aperture  be  enlarged  to  0.615  x  0.846 
inch. 

The  Academy  proposal,  of  course,  is 
not  related  even  remotely  to  the 
S.M.P.E.  recommendation,  as  is  evi- 
denced by  the  drawing  accompanying  the 
Academy  proposal  (Fig.  2),  which  is 
bare  of  any  indication  as  to  the  limits 
within  which  the  cameraman  will  com- 
pose his  picture  and  thus  ignores  com- 
pletely the  request  of  projectionists  for  a 
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FIGURE  1 

S.M.P.E.  recommendation  for  area  of 

photographed  action 


slight  tolerance  in  the  photographed 
area. 

The  Academy  proposal  has  two  im- 
portant aspects,  the  technical  and  the 
economic,  which  will  be  considered  in 
that  order. 

If  motion  pictures  were  accorded  level 
projection  onto,  say,  a  white  space  of 
the  exact  dimensions  required,  masking 
would  not  be  a  problem.  But  an  over- 
whelming majority  of  theatres  have  angle 
projection  (about  15  degrees  is  the  aver- 
age), and  a  condition  popularly  known 
as  the  "keystone  effect"  becomes  in- 
creasingly obvious  as  the  projection 
angle  rises  above  10  or  12  degrees.  Na- 
turally, every  theatre  likes  to  show  pic- 
tures with  parallel  sight  lines,  or  as 
near  as  possible  approximating  the  con- 
ditions under  which  they  are  photo- 
graphed. With  a  20-degree  projection 
angle,  for  example,  this  "keystone  effect" 
compels  the  sacrifice  of  6  or  8  inches  of 
screen  area  for  masking. 

A  case  in  point  is  the  recent  two-a-day 
showing  of  "Souls  at  Sea"  in  N.  Y.  City 
at  the  Globe  Theatre,  which  has  a  25- 
degree  projection  angle.  (This  is  ad- 
mittedly a  steep  angle,  but  the  example 
is  applicable  in  varying  degree  to  even 
those  theatres  having  what  are  con- 
sidered normal  projection  angles.)  Not 
only  were  the  heads  and  feet  of  char- 
acters in  this  picture  cut  off,  but  vital 
action  at  the  sides  was  lost;  also,  credit 
lines  on  titles  were  cut  off  on  the  sides. 

The  difficulty  was  overcome,  true,  but 
only  by  smart  projection  sense  and  no 
little  hard  work.  Much  time  was  spent 
filing  special  apertures  almost  to  the 
edge  of  the  sprocket  holes  and  the  sound 
track — in  fact,  filed  to  more  than  the 
camera  limit!  How  many  theatres,  even 
if  favored  with  smart  projection  sense, 
have  the  time  or  the  facilities  or  the 
bankroll  to  sponsor  such  activity? 

Because  of  numerous  complaints  anent 
similar  occurrences,  the  Projection  Prac- 
tice Committee  of  the  S.M.P.E.  decided 
to  do  something  about  the  matter.  It 
suggested  the  aforementioned  simple 
method  whereby  all  vital  action  should 
be  maintained  within  the  projector  aper- 
ture. It  asked  for  only  5  mils  top  and 
bottom  and  on  each  side  (a  total  of  10 
mils  each  way),  as  a  camera  tolerance. 
This  tolerance,  if  granted,  would  mean 
the  loss  of  only  3%  inches  in  width  on  a 
20-foot  screen.  The  simplicity,  the  rea- 
sonableness and  the  correctness  of  this 
request  is  best  attested  to  by  the  fact 
that  the  Academy  does  not  now  propose 
increasing  the  camera  aperture. 

Photographed   Area   Limits? 

The  Academy  answer  to  all  this  is  to 
suggest  that  the  size  of  the  projector 
aperture  be  increased.  But  the  most 
vital  technical  question  still  remains  un- 
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Simplified  High-Intensity  Projec- 
tion affords  real  economy,  giving 
two  to  three  times  as  much  light  as 
your  low-intensity  at  a  greatly  re- 
duced cost  per  unit  of  light. 

Only  High-Intensity  Projection 
provides  the  white  light  essential  to 
satisfactory  projection  of  the  new 
color  pictures,  which  are  being 
shot  under  lights  having  the  same 
characteristics. 


But  any  theatre  can 
afford  it! 
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— is  the  lamp  that  delivers  this  tre- 
mendously increased  volume  of  light 
without  a  corresponding  increase  in 
operating  costs — steady,  brilliant  light, 
distributed  uniformly  over  the  com- 
plete screen  area,  projecting  a  picture 
full  of  depth  and  definition  which 
possesses  a  sparkling,  daylight  effect. 
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Write  for  interesting  cata- 
log and  name  of  your 
nearest  Independent  Thea- 
tre Equipment  Dealer.  He 
will,  without  obligation, 
arrange  to  demonstrate  the 
Strong  lamp  in  your  theatre. 
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AT  WARNER  BROS.  HOLLYWOOD  THEATRE  ON  NEW  YORK'S  GREAT  WHITE  WAY 


THE  MAGIC  VOICE  OF  THE  SCREEN 

PLEASES  THOUSANDS  EVERY  DAY! 


PUT  BROADWAY'S 
FAVORITE  SOUND 
IN  YOUR  THEATRE 


MAGIC  VOICE  OF  THE  SCREEN  OFFERS 
10  PROOFS  OF  SUPERIORITY! 

ROTARY  STABILIZER... CELLULAR  SPEAKERS. ..LOW 
COST  MAINTENANCE,  LIBERAL  SERVICE... SIMPLE  OPER- 
ATION.. ECONOMICAL  OPERATION.. PUSH-PULL  ADAPT- 
ABILITY . . .  HIGH  FIDELITY  REPRODUCTION  . . .  SIMPLE 
INSTALLATION  . .  .  ACCESSIBILITY.  . .  SOLE  OWNERSHIP. 
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No  matter  how  big  or  small  it  is— 

there's  RCA  equipment  to  suit  it 

—at  a  price  to  suit  you! 

OVER  half  the  theatres  on  New 
York's  Great  White  Way  are 
RCA  Photophone  equipped!  Every 
day,  more  and  more  houses  all  over 
the  land  are  joining  the  swing  to  this 
superior  sound  apparatus.  Five  big 
movie  companies  are  using  Photo- 
phone  for  recording. 

The  trend  today  is  RCA  because 
RCA  Photophone's  Magic  Voice  of  the 
Screen  means  better  sound.  And  better 
sound  means  better  box  office. 

Your  theatre  can  offer  patrons  the 
Magic  Voice  of  the  Screen — the  very 
same  sound  that  New  Yorkers  enjoy 
at  Warner's  Hollywood  Theatre!  And 
at  low  cost!  For  Photophone  equip- 
ment is  available  to  theatres  of  every 
size,  at  prices  to  suit  your  own  require- 
ments Cash  in  on  RCA's  sound  ex- 
perience—win more  patrons  with  the 
Magic  Voice  of  the  Screen.  It's  a 
"sound"  investment! 
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answered:  Whether  the  present  or  the 
proposed  new  aperture  be  effective, 
within  what  limits  will  the  cameramen 
compose  their  pictures?  and  will  the 
tolerance  requested  by  projectionists  in 
order  to  include  all  vital  action  on  the 
screen  be  observed?  This  qustion  is 
wholly  detached  from  consideration  of 
whether  the  proposed  new  aperture  is 
desirable  on  the  score  of  other  technical 
or  economic  grounds. 

It  has  been  intimated  that  the  new 
aperture  will  have  no  effect  whatsoever 
on  current  theatre  practice,  that  theatres 
can  either  take  it  or  leave  it,  with  the 
enlarged  photographic  area  being  pro- 
jected onto  the  masking,  without  any 
untoward  consequences.  This  assump- 
tion is  sheer  nonsense,  because  the  net 
result  of  such  procedure  would  be  to 
aggravate  rather  than  alleviate  the  very 
condition  which  projectionists  now  seek 
to  correct.  This  fact  is  so  obvious  as  to 
require  no  extended  comment  here. 

Acceptance  of  the  Academy  proposal 
for  a  larger  projector  aperture  will  mean 
that  every  theatre  will  have  to  install 
new  apertures  and  also  remask  their 
screens.  This  requirement  presents  no 
insurmountable  difficulty,  but  it  gives 
rise  to  another  problem  that  will  induce 
plenty  of  trouble.  Many  screens  now 
in  use  extend  flush  to  the  edge  of  the 
available  space.  A  new  and  larger  pro- 
jector aperture  might  well  necessitate 
the  purchase  of  not  only  new  screens  but 
of  frames  as  well.  How  much  thought 
has  been  given  to  this  angle  by  the  spon- 
sors of  a  new  aperture? 

Anyhow,  just  what  will  the  introduc- 
tion of  a  larger  projector  aperture  mean 
to  the  dramatic  content  of  the  motion 
picture,  to  its  generally  increased  effec- 
tiveness as  a  medium  of  expression,  and 
to  the  betterment  of  the  exhibitors  status 
in  particular  and  that  of  the  industry 
in  general? 

Practical    Benefits     Considered 

The  writer  finds  that  the  utilization 
of  the  proposed  new  aperture  will  add 
6  1/10  inches  to  the  width  and  4V2 
inches  to  the  height  of  a  20-foot  screen. 
He  finds,  further,  that,  expressed  in  terms 
of  percentage,  the  larger  aperture  would 
result  in  5.1%  more  delineation  on  the 
screen — that  is,  5.1%  more  detail  or 
story-telling  ability  physically,  but  not 
in  terms  of  dramatic  content. 

Now,  it  is  true  that  ever  since  sound 
pictures  were  introduced  every  serious- 
minded  technician  has  bemoaned  the  loss 
of  photographed  area  and  has  considered 
carefully  every  means  possible  for  re- 
gaining this  loss.  Along  comes  the 
Academy  with  a  proposal  to  restore 
6  1/10  and  4%  inches  to  the  width  and 
height,  respectively,  of  the  screen.  It 
certainly  would  be  nice  to  have  this  extra 
area;   but  the  pressing  question  is:     Is 


this  comparatively  small  additional  area 
worth  all  the  trouble  and  expense  in- 
volved? 

The  cost  of  changing-over  apertures 
varies  in  different  sections  of  America 
and  throughout  the  world.  New  aper- 
tures could  be  had  for  60  cents  each,  but 
the  cost  of  remasking  is  something  else 
again.  Remasking  in  a  so-called  de  luxe 
theatre  in  a  large  city  might  easily  mean 
an  expense  of  $125,  mostly  for  labor; 
with  this  cost  being  scaled  down  pro- 
portionately in  the  smaller  cities  and 
towns.  In  addition,  there  remains  the 
threat  of  further  expense  to  those  thea- 
tres which  would  require  new  screens 
and  frames,  as  previously  explained. 

Experience  proves  that  the  general  in- 
troduction of  a  new  aperture  extends 
over  a  considerable  period  of  time,  dur- 
ing which  the  projection  process  would 
be  one  beautiful  mess. 

This  writer  is  certainly  in  favor  of  re- 
gaining the  photographed  area  that  was 
sacrificed  to  the  requirements  of  sound 
pictures.  He  would  have  no  objections 
to  the  proposed  new  aperture  standard, 
provided  assurances  of  correct  position- 
ing of  the  hairline  on  the  camera  ground- 
glass  were  forthcoming.  Also,  if  the 
larger  aperture  were  adopted,  he  would 
be  inclined  to  ask  for  a  greater  tolerance 
than  that  requested  by  the  S.M.P.E.  (5 
mils  on  each  side  and  on  top  and  bot- 
tom) and  would  ask  for  7V2  mils  on 
each  side  in  order  to  play  perfectly  safe. 

In  answer  to  the  question  posed  previ- 
ously as  to  whether  the  new  aperture  is 
worth  all  the  trouble  and  expense  in- 
volved, this  writer,  mindful  of  the  com- 
paratively small  benefits  to  be  derived  in 
terms  of  a  negligible  increase  in  dramatic 
value  of  the  photographed  area,  would 
reply  with  an  emphatic  "No." 


But  whatever  happens  to  this  proposal 
--whether  the  present  standard  aperture 
prevails  or  the  proposed  standard  be 
adopted — one  thing  is  certain:  Imme- 
diate provision  should  be  made,  by  suit- 
aide  marking  in  the  camera  ground-glass, 
to  prevent  any  loss  during  projection 
of  the  vital  content  of  the  photographed 
area;  and,  if  any  change  in  aperture 
size  is  made,  this  provision  should  be 
carried  over  as  an  integral  part  of  the 
standard. 

The  Academy  proposal  of  a  new  aper- 
ture standard  in  no  way  affects  the  valid- 
it}  of  the  S.M.P.E.  recommendation 
relative  to  current,  or  even  future,  studio 
or   theatre   aperture   practice   requisites. 

Exchange     Organizing     To     Cost 
Industry  Two  Millions 

The  unionization  of  exchange  em- 
ployes may  cost  the  industry  an  addi- 
tional $1,500,000  to  $2,500,000  annually, 
according  to  estimates  made  by  distribu- 
tion executives. 

The  wide  variation  in  the  cost  esti- 
mates results  from  the  fact  that  wage 
scales  of  individual  companies  prior  to 
the  organizing  movement  differed  con- 
siderably. Thus  the  new  union  scales 
represent  greater  increases  in  costs  for 
some  companies  than  for  others,  with 
the  result  that  no  standard  average  of 
increase  covering  all  distribution  com- 
panies can  be  determined.  Several 
distributors  were  already  paying  the 
present  minimum  wage  scales  prior  to 
the  organizing  movement,  others  were 
paying  approximately  the  present 
minimums,  while  still  others  were  ap- 
preciably below  the  new  scales. 

Another  factor  contributing  to  the  un- 
certainty of  the  increased  distribution 
cost  is  that  the  scales  being  placed  in 
effect  differ  according  to  the  location  of 
exchange  centers. 
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FIGURE  2.     Proposed  revised  standard  projector  aperture 


CANADIAN  COMMISSION  KILLS  LICENSED 
2-MEN  SHIFT,  APPROVES  APPRENTICES 


CANADIAN  projectionists  were 
dealt  a  knockout  blow,  and  a  dan- 
gerous precedent  that  ultimately 
may  affect  all  units  of  the  organized 
craft  in  America  was  set,  when  the  Com- 
missioner appointed  by  the  British  Co- 
lumbia Provincial  Government  to  inquire 
into  projection  manpower  and  safety 
requisites  rendered  a  report  which  in 
effect  sweeps  away  the  gains  made  by 
B.  C.  craftsmen  during  the  past  25  years. 
The  Commissioner's  findings,  from  which 
there  is  no  appeal,  were  submitted  upon 
completion  of  the  hearings,  the  first  por- 
tion of  which  was  reported  in  I.  P.  for 
July,  p.  21. 

B.  C.  projectionists  will  feel  the  loss 
of  this  bitterly  contested  battle  almost 
immediately — that  is,  on  Jan.  1  next — 
and  there  can  be  no  doubt  that  Canadian 
theatre  interests,  who  engineered  the  pro- 
ceedings, will  lose  no  time  in  reaping  the 
fruits  of  their  victory  by  extending  the 
plan  throughout  Canada.  The  ultimate 
effect  of  this  breakdown  of  conditions 
upon  American  unit  is  too  obvious  to 
need  recounting  here. 

The  Commissioner's  report  is  appended 
hereto.  Preceding  a  summary  of  the 
report  is  a  brief  resume  of  the  testimony 
adduced  at  the  second  portion  of  the 
hearing,  which  data  are  given  here 
through  the  courtesy  of  Secretary  E.  J. 
Williams  of  L.  U.  348,  Vancouver,  B.  C. 

The  owners  produced  a  succession  of 
manager  witnesses,  only  one  or  two  of 
whom  had  had  any  practical  projection 
experience,  thus  the  testimony  was 
opinion  only.  An  ex-Local  member,  now 
a  manager,  tried  desperately  to  discredit 
Union  witnesses,  but  under  cross-ex- 
amination he  could  not  substantiate  his 
claims.  A  sworn  statement  of  the  num- 
ber of  fires  occurring  in  the  Province  of 
Manitoba,  obtained  from  the  Fire  Mar- 
shall, revealed  23  fires  there  from  1927 
to  1937. 

Program    Revision    Requirements 

Visits  to  theatres  revealed  that  the 
build-up  and  revision  of  the  usual 
double-feature  show,  with  shorts  and 
trailers,  prior  to  running  required  from 
\x/<i  to  2  hours.  The  breakdown  of  a 
show  runs  to  similar  length,  except  that 
it  extends  throughout  the  last  screening. 
Thus,  in  suburban  theatres  having  three 
changes  weekly  the  crew  is  either  build- 
ing-up or  breaking-down  a  show  every 
night.     The  average  suburban  theatre  in 


B.  C.  has  automatic  curtain  controls, 
stereo  or  effect  machines  of  some  kind, 
and  remote  stage  lighting — all  of  which 
is  controlled  from  the  projection  room. 

The  Commissioner  journeyed  to  Seattle 
to  witness  the  one-man  shift  operation 
there.  He  visited  two  downtown  thea- 
tres, two  Class  A  suburban  theatres,  and 
one  dump  downtown.  It  was  noted  that 
while  the  shows  were  put  on  smoothly 
enough  the  duties  incident  upon  the  one 
man  present  made  it  impossible  for  him 
to  be  at  the  side  of  his  projector  or  give 
any  attention  to  the  screen  image.  Seattle 
men  work  21  hours  weekly,  three  days 
one  week  and  four  the  next  in  six-hour 
shifts. 

A  radio  repair  man  who  had  worked 
on  several  sound  installations  testified 
that  with  three  hours  instruction  he 
could  thread-up  the  projection,  trim  and 
strike  an  arc,  and  revise  film.  Question- 
ing developed  the  fact  that  he  did  not 
consider  himself  a  qualified  projectionist 
within  the  usual  meaning  of  the  term. 
A  15-year  old  boy,  an  exhibitor's  son, 
next  testified  that  with  three  and  one- 
half  hours  instruction  he  could  do 
equally  as  well  as  the  preceding  witness. 
A  schoolmate  of  his  stated  that  his  chum 
had  confided  to  him  18  months  previ- 
ous that  he  could  operate  a  projector,  or 
at  the  age  of  thirteen  and  one-half. 

F.  Smith,  a  member  of  L.  U.  348,  de- 
scribed a  fire  occurring  in  his  theatre 
within  the  preceding  week,  necessitating 
his  removal  to  a  hospital  for  treatment 
of  severe  burns  on  his  face  and  hands. 
The  film  broke  and  piled  up  below  the 
sound  sprocket,  Smith  becoming  aware 
of  it  when  the  film  ran  over  the  head 
amplifier,  picture  and  sound  being  o.  k. 
After  shutting  down,  he  opened  the  pro- 
jector head  and  sound  compartment 
doors,  upon  which  the  film  poured  out 
and  immediately  burst  into  flames,  evi- 
dently having  contacted  the  cooling 
plate.  About  200  feet  of  film  burned. 
Aperture  Temperature  Reference 

The  exhibitors'  attorney  then,  tried  to 
infer  that  with  a  low-intensity  lamp  pull- 
ing 30  amperes  the  aperture  heat  would 
approximate  only  800  degrees,  which 
temperature  would  be  reduced  one-half 
through  use  of  a  rear-shutter.  This  re- 
duced temperature,  he  asserted,  was  so 
close  to  the  ignition  point  of  film, 
320°  F.,  that  ignition  would  be  very 
difficult.     He  neglected  to  consider  the 
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fact  that  the  cooling  plate,  being  ex- 
posed to  high  temperatures,  would  retain 
its  heat  for  a  considerable  time. 

A  lady  who  had  played  piano  in  thea- 
tres before  sound  pictures  gave  a 
graphic  description  of  audience  reaction 
when  the  image  of  burning  film  was  pro- 
jected on  the  screen.  Her  testimony 
was  highly  effective. 

The  hearing  closed  with  a  demon- 
stration of  the  Pyrene  Automatic  Fire 
Extinguisher,  which  employs  a  carbon- 
dioxide  cylinder.  Equipment  used  was 
a  Super-Simplex  mechanism,  RCA  sound, 
and  Peerless  100-amp.  lamps.  Repre- 
sentatives of  both  sides,  the  Commis- 
sioner, and  fire  authorities  were  present. 
About  150  feet  of  film  was  placed  in 
the  top  magazine  and  the  projector 
threaded  with  the  sprocket  holes  cut 
through  below  the  top  sprocket. 

'Automatic   Extinguisher  Unreliable 

The  projector  was  started  with  the 
dowser  open.  This  was  repeated  sev- 
eral times,  with  a  frame  burning  each 
time,  but  the  extinguisher  did  not  work. 
The  test  was  run  again  with  the  film 
gate  open  and  a  small  amount  of  film 
piled  into  the  head.  The  projector 
was  started,  the  film  ignited,  and  this 
time  the  extinguisher  worked — but  it 
did  not  prevent  complete  combustion  of 
the  film  in  the  head.  The  fire  did  not 
go  through  the  magazine  rollers  into  the 
upper  magazine  where  there  remained 
some  film  on  the  reel.  The  projector 
was  cleaned,  a  new  cylinder  put  in,  and 
another  test  run  with  the  film  gate  open. 
This  time  the  extinguisher  worked  and 
only   one   or   two    frames   were   burned. 

When  the  fuse  burned  through  and 
the  extinguisher  went  into  operation  a 
loud  hissing  or  rushing  sound  was  heard, 
like  a  locomotive  blowing  off  steam, 
accompanied  by  dense  volumes  of  smoke 
and  gas  which  smelled  strongly  of  burn- 
ing celluloid  and  chemical.  Projection- 
ist representatives  present  opined  that 
the  device  might  have  some  value, 
but  that  it  would  not  extinguish  a 
big  pile-up  and  does  not  seem  to 
operate  on  a  "pop"  or  when  a  single 
frame  of  film  is  burned.  There  is  no 
guarantee  that  it  will  operate  when  most 
needed,  nor  does  it  prevent  the  appear- 
ance of  the  image  of  burning  film  on  the 
screen.  Moreover,  the  only  way  a  cylin- 
der of  CO2  can  be  tested  is  by  weigh- 


September  1937 


<$? 


A 


^ 


e 


INTERNATIONAL    PROJECTIONIST 

cVViVevs  supply  up  to  ^ 


17 


4 


*n 


fPe 


-<? 


This  is  the 
MALLORY  D.  C. 
POWER  DOME 
for  diversified 
industrial 
applications 


•  •  •  and  the  heart 
of  the  equipment 
is  the 

MallorY 

MAGNESIUM -COPPER    SULPHIDE 

RECTIFIER 


Why  should  this  interest  the 
Motion  Picture  Projectionist  ? 

J3GC3.USC — Mallory  Magnesium-Copper  Sulphide  Rectifiers 
are  the  dependable  rectifiers  for  converting  AC  to  DC  up  to 
ampere  capacities  far  higher  then  those  ever  used  in  the  motion 
picture  industry. 

Any  user  can  be  sure  of  the  dependability  of  Mallory  Rectifiers 
in  any  recommended  application. 

You  have  rectifier  problems  of  your  own.  When  they  arise — 
consult  Mallory. 

P.  R.   MALLORY  &  CO.,  INC.,  INDIANAPOLIS,  INDIANA 

Cable   Address  —  PELMALLO 


Mallory  Rectifiers  are  manufactured  under  Ruben  Patents  Nos.  1,649,741;  1,751,359;  1,751,361;  1,751,363;  1,751,460;  2,032,439;  et  al. 
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MODERN 


TODAY'S  splendid  motion  picture  quality 
can  be  completely  protected ...  perfectly 
reproduced  . . .  with  Eastman  Fine -Grain 
Duplicating  Films.  For  the  simple  reason 
that  these  new  materials  are  capable  of 
making  duplicates  actually  indistinguish- 
able from  originals.  With  them  the  du- 
plicating process  goes  definitely  modern. 
Eastman  Kodak  Company,  Rochester,  N.Y. 
(J.  E.  Brulatour,  Inc.,  Distributors,  Fort 
Lee,  Chicago,  Hollywood.) 


EASTMAN  Fine-Grain 


DUPLICATING    FILMS 
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ing  it  continually.     The  B.  C.  Fire  Mar- 
shal  has  not  yet   approved   it. 

Charge    Union   'Job   Monopoly 

During  the  summations  the  exhibitors' 
attorney  took  the  position  that  the 
Union's  evidence  and  exhibits  had  been 
grossly  exaggerated  and  that  "the  close 
combination  of  projectionists  in  this 
province  (B.  C.)  is  the  nearest  thing  to 
complete  monopoly  that  I  have  ever  seen 
in  any  form  of  employment.  The  lawyers 
think  they  do  very  well,  but  they  are 
the  rankest  amateurs  compared  with 
this  institution  (the  Local  Union)."  He 
admitted  certain  things  such  as  the  need 
for  public  safety,  the  inflammability  of 
film,  its  danger  when  not  handled 
properly,  the  quick  spread  of  fire,  and 
room  safety  requirements;  but  he  as- 
serted none  of  the  projection  men  have 
made  out  a  clear  case  for  shifts  of  two 
licensed  men. 

The  Union  attorney  stated  that  the 
enquiry  was  to  determine  safety  con- 
ditions in  theatres,  and  was  not  a  fight 
between  Union  and  exhibitors.  The  lat- 
ter's  only  interest,  he  said,  was  to  save 
one  salary.  He  pointed  out  that  every 
recognized  expert  in  the  business  had 
testified  to  the  necessity  for  two  qualified 
projectionists;  whereas  the  exhibitors 
had  not  produced  even  one  witness  who 
qualified  as  an  expert  to  refute  this 
testimony.  Exhibitor  witnesses  were 
almost  exclusively  owners  or  managers 
who  were  financially  interested  in  thea- 


tres. As  for  the  so-called  "automatic" 
fire  extinguishers,  said  the  counsel,  if 
they  were  so  efficient,  why  had  not  the 
exhibitors  installed  them  long  ago?  He 
reviewed  the  evidence  of  film  fire 
fatalities  and  asked  the  Commissioner 
to  bring  in  a  report  that  would  safeguard 
theatre  patrons. 


As  stated  previously,  the  Commis- 
sioner brought  in  a  report  which  sus- 
tained the  contentions  of  the  theatre 
owners  on  almost  every  point.  The 
immediate  net  result  of  this  ruling  will  be 
to  wipe  out  the  earning  capacity  of  about 
one-half  the  projectionists  holding  first- 
class  licenses  in  B.  C,  with  similar 
moves  likely  to  extend  to  other  parts  of 
Canada  and,  ultimately,  to  the  United 
States.  Although  there  is  no  appeal 
from  the  ruling  of  such  special  com- 
missions, L.  U.  348  will  be  represented 
at  a  meeting  of  the  B.  C.  Provincial 
Cabinet  on  Oct.  4  to  review  the  findings. 

Should  the  findings  be  allowed  to 
stand,  L.  U.  348  will  probably  have  to 
make  a  deal  with  the  theatre  owners  on 
the  basis  of  total  room  cost,  at  a  figure 
much  less  than  now,  with  the  job  of 
allocating  the  wages  being  up  to  the 
Union.  One  chain  theatre  group, 
Famous  Players  Canadian  Corp.,  has 
already  proposed  this  procedure. 

The  Commissioner's  report  is  pub- 
lished here  in  part  as  a  lesson  and  a 
warning  to  all  units  of  the  craft: 


Commission  Report  Kills  Licensed  Shifts 


By  commission  under  the  Public  In- 
quiries Act  I  was  appointed  a  Com- 
missioner to  inquire  into  the  following 
questions : 

(a).  Whether  it  is  contrary  to  the  public 
interest  to  allow  less  than  two  licensed  pro- 
jectionists to  operate  a  {Cinematograph  in  a 
projection  room  containing  more  than  one 
Kinematograph  under  the  conditions  pre- 
scribed in  Regulation  Number  31  referred 
to   in   the   said   Commission; 

(b) .  Whether  it  is  in  the  public  interest 
to  have  more  than  one  class  of  projection- 
ists in  addition  to  apprentice  projectionists 
licensed  under  the  said  Act  and  Regulations ; 

(c).  Whether  it  is  in  the  public  interest 
to  allow  a  Kinematograph  to  be  operated 
in  a  moving  picture  theatre  that  has  no  re- 
wind room;   and 

(d).  Into  all  matters  incidental  to  the 
matters  aforesaid. 

Regulation  "31"  reads  as  follows: 
"In  all  moving-picture  theatres  equipped 
with  two  or  more  kinematographs  there 
shall  be  at  all  times  in  the  projection-room 
when  the  theatre  is  open  to  the  public  two 
licensed  projectionists;  provided,  however, 
that  if  each  of  the  kinematographs  is  equip- 
ped with  an  approved  automatic  fire-ex- 
tinguisher, then  one  licensed  projectionist 
together  with  one  licensed  apprentice  pro- 
jectionist shall  be  sufficient;  and  provided, 
further,  that  the  last-mentioned  proviso 
shall  not  affect  any  contract  existing  at  the 
time  these  regulations  come  into  force  be- 
tween  the   owner   or   operator   of   any   mov- 


ing-picture theatre  and  a  licensed  projec- 
tionist or  union  of  projectionists  whereby 
the  owner  or  operator  is  bound  to  employ 
two  or  more  licensed  projectionists  in  the 
projection-room;  and  that  in  any  event  the 
said  last-mentioned  proviso  shall  not  take 
effect  until  the  first  day  of  January  1938." 
It  is  to  this  first  question,  a  afore- 
stated,  that  most  of  the  evidence  was 
directed.  In  addition,  I  had  the  ad- 
vantage of  visiting  a  number  of  theatres 
in  Vancouver  where  two  projectionists 
are  employed  on  a  shift.  I  was  thus 
able  to  obtain  first-hand  information 
on  projection  room  procedure  and 
operation.  In  addition,  I  visited  a  num- 
ber of  theatres  in  the  city  of  Seattle, 
where  one  projectionist  is  employed; 
and  I  also  witnessed  a  demonstration 
of  the  Pyrene  Automatic  Fire  Extin- 
guisher. 

Regulations  Conform  To  Standards 

It  is  generally  admitted  that  the  mo- 
tion picture  regulations  in  British 
Columbia  are  up  to  standard  and  would 
appear  to  be  adequate.  The  report  of 
the  National  Research  Council  (Can- 
ada), made  in  1933,  says  with  refer- 
ence to  these  regulations  that  the  size 
of  the  projection  rooms  conform  almost 
completely  with  the  largest  dimensions 
recommended  by  the  Society  of  Motion 
Picture  Engineers,  and  that  the  fire  re- 


sistance of  the  rooms  and  the  regula- 
tions regarding  port  holes  and  shutters 
agree  closely  with  the  best  recom- 
mended practice.  The  projectors,  too, 
would  seem  to  be  well  up  to  standard 
and  equipped  with  the  usual  safety 
appliances. 

With  silent  pictures  only  one  projec- 
tionist was  employed  on  a  shift.  He 
operated  the  two  projection  machines, 
alternating  from  one  to  the  other,  at- 
tended to  the  revision  and  rewinding 
of  the  film,  the  threading-up,  and  other 
necessary   duties. 

With  the  advent  of  sound  pictures, 
the  sound  was  reproduced  by  means  of 
a  synchronized  disc  record,  which  meant 
a  considerable  increase  in  manual  labor, 
and  two  licensed  projectionists  were 
employed.  Subsequently,  the  regula- 
tions were  amended  to  provide  for  the 
employment  of  two  licensed  projection- 
ists where  two  projectors  were  used. 
These  regulations  were  amended  in  1936, 
as  provided  by  Regulation  "31"  above. 

When  the  sound  track  was  placed  on 
the  film,  the  operator  (exhibitors)  felt 
that  the  necessity  that  had  theretofore 
existed  for  two  qualified  projectionists 
in  the  projection  room  no  longer 
existed,  and  representations  were  made 
for  a  change  in  the  regulations.  The 
owners  contended  that  with  two  pro- 
jectors it  is  unnecessary  from  the  stand- 
point of  public  safety  to  have  two 
licensed  projectionists.  On  the  other 
hand,  the  projectionists  contend  that  in 
the  interests  of  public  safety  two 
licensed  projectionists  are  necessary  at 
all  times.  That  the  duties  of  the  pro- 
jectionists after  the  sound  was  placed 
on  the  film  were  lessened,  is  apparent 
from  the  evidence  before  me. 

Sound  Film   Lessened    Work 

This  is  dealt  with,  too,  in  the  report 
of  the  National  Research  Council  as 
follows : 

"The  trend  is  undoubtedly  towards  insur- 
ing a  more  and  more  automatic  routine 
with  the  discard  of  sound  on  disc  equip- 
ment and  the  automatic  maintenance  of  the 
appropriate  average  sound  level  the  burden 
placed  upon  the  projectionist,  due  to  the 
added  sound,  has  been  rendered  much 
smaller  than  it  was  a  few  years  ago. 

"In  the  early  days  of  pictures  combined 
with  sound,  disc  records  were  used  with 
large  percentage  of  the  theatres.  This 
method  has  now  been  discarded  by  all  com- 
panies and  the  sound  is  reproduced  from 
the  film  itself  .  .  .  These  mechanical  im- 
provements have  reduced  the  amount  of 
work  a  projectionist  has  to  do  and  it  is 
probable  that  further  steps  along  this  direc- 
tion will   be  made." 

The  evidence  before  me  shows,  too, 
that  the  placing  of  sound  on  the  film 
has  not  increased  the  fire  hazard.  The 
equipment  used  in  the  ordinary  projec- 
tion room  consists  of  two  projection  ma- 
chines, a  light  effect  machine  and  a 
stereopticon  machine. 

It  is  common  ground  that  the  film  is 
highly  inflammable  and  ignites  at  a 
temperature  of  approximately  320  F. 
and  with  the  most  modern  equipment 
will  be  ignited  by  the  heat  from  the 
(Continued  on  page  29) 


A    CATCH-ALL'  TEST  FOR  PROJECTION 
ELECTRICAL  AND  OPTICAL  EQUIPMENT 


By  PHILIP  MARTIN,  JR. 

PROJECTIONIST,  NATIONAL  ARCHIVES,  WASHINGTON,  D.  C. 


The  significance  of  this  and  other  similar 
articles  appearing  in  these  columns  with  in- 
creasing frequency  is  the  emphasis  placed  on 
the  acute  need  of  the  practical  projectionist 
for  suitable  test  equipment,  whether  for 
routine  inspection  purposes  or  for  emergency 
checking  when  trouble  develops.  That  I.  P. 
has  long  recognized  this  need  is  reflected  in 
the  generous  space  allotted  to  articles  of  xhis 
character. — Ed. 

A  "CATCH-ALL"  test  for  the  elec- 
trical and  optical  equipment  con- 
nected with  projection  sound 
equipment  may  be  simply  and  easily 
made  by  using  a  suitable  output  meter 
and  a  frequency  reel.  By  placing  the 
meter  in  parallel  with  the  output  cir- 
cuit of  the  main  amplifier  while  it  is 
carrying  a  full  load  (both  stage  and 
monitor  speakers),  one  can  check  the 
response  of  each  reproducer  over  a 
range  of  from  50  to  10,000  cycles. 

If  the  test  reel  has  been  recorded 
for  the  purpose  of  making  adjustments 
in  the  reproducer,  or  has  what  is  com- 
monly known  as  a  buzz  track,  scanning 
too  close  to  the  sprocket  holes  or  to 
the  picture  can  be  detected  and  re- 
duced to  a  minimum  more  efficiently  by 
adjusting  by  meter  rather  than  by  trust- 
ing to  one's  hearing,  which  is  confused 
by  the  hum  of  the  motor,  the  noise 
of  the  gear  chain,  and  other  normal 
room   sounds. 

Taking  and  listing  readings  over  a 
range  of  from  50  to  10,000  cycles  [Fig. 
1]  gives  an  excellent  picture  of  how 
each  individual  reproducer  is  respond- 
ing. If  at  any  time,  a  db.  loss  greater 
than  one  step  on  the  fader  (usually 
calibrated  in  3  db.  steps)  is  noticed,  the 
projectionist  can  be  sure  that  his 
change-overs  will  be  heralded  by  a  blar- 
ing or  a  fading  of  the  sound.  Once 
the  projectionist  knows  exactly  the  dif- 
ference in  db.  between  his  reproducers, 
he  can  determine  whether  the  trouble  is 
caused  by  a  blackened  exciter,  poor 
scanning,  or  by  a  gradually  weakening 
photo-cell. 

One  Reading  as   a  Standard 

If  a  reading  is  made  when  the  sys- 
tem is  new  or  known  to  be  in  perfect 
condition,  it  can  be  used  as  a  standard 
for  any  other  tests  of  the  same  character 
made  on  the  same  equipment.  If,  upon 
comparison  of  the  two  readings,  any 
deviation    from    the    standard    is     dis- 


covered,    corrections     can     be     readily 
made. 

Perhaps  the  easiest  way  to  get  a 
good  picture  of  the  response  of  a  sound 
system  is  to  plot  a  curve  of  the  re- 
sponse in  db.  against  the  frequency  in 
cycles  per  second  on  a  semi-logarithmic 
graph-paper  as  shown  in  Fig.  2,  A.  Here 
the  amplifier  has  had  its  natural  re- 
sponse changed  by  filters  to  overcome 
deficiencies  in  recording  and  to  adjust 
it  to  the  acoustical  conditions  existing 
in  the  theatre  where  the  equipment  is 
installed,  thus  accounting  for  the 
peculiar  curve.  If  this  compensation  is 
removed  and  the  readings  taken,  the 
curve,  when  plotted,  will  take  on  some- 
what the  natural  response  of  the  sys- 
tem [Bin  Fig.  2].  A  comparison  of  the 
two  will  give  the  projectionist  an   idea 


of  how  his  filter  system  is  responding. 
If  an  irregularity  appears  in  the 
curves  of  both  projectors,  the  projec- 
tionist can  be  almost  certain  that  the 
fault  lies  not  in  his  reproducers  but 
in  his  main  amplifying  system  or  rela- 
tive equipment  used  by  both  repro- 
ducers. In  this  way  faulty  transformers, 
weakening  tubes,  and  faulty  exciter  sup- 
ply rectifiers  can  be  located  and  re- 
placed before  their  complete  failure 
causes  a  shut-down  of  the  entire  sys- 
tem. 

Not  For  Mechanical  Troubles 

As  mentioned  previously,  this  test  is 
to  be  applied  to  the  electrical  and 
optical  parts  of  the  sound  system,  but 
is  not  useful  in  locating  mechanical 
troubles    in    the    reproducers.      Due    to 


PROJECTOR     NO.   1                               |                        PROJECTOR     NO.   2 

Cycles 

Decibels 

Without 
7311 

Cycles 

Decibels 

Without 
7311 

1000 

+  3 

+  4.5 

1000 

+  3.S 

+  *5;<5~ 

50 

+  12 

+  4.5 

50 

+/Z5 

+  S.S 

100 

■Mo 

+  4.5 

100 

+  /0 

+  Ls 

200 

+  LS 

+4.5 

200 

t-7 

+  7 

300 

+  5 

+  4.5 

300 

+  5.5 

+  (o.5 

500 

+  4 

+  4 

500 

+  4 

+  (0 

2000 

+  %5 

+  1.5 

2000 

+  3 

+  4 

3000 

+2.5 

+  1 

3000 

+  3 

+  3 

4000 

+  US 

—  <s 

:     4000 

+  2 

+1.5 

5000 

-.5 

-1 

5000 

-.5- 

O 

6000 

~4 

-(a 

6000 

-4 

-3 

7000 

-7 

-1.5 

7000 

-Ls 

'■:   -45 

8000 

-lo 

-16 

8000 

-lo 

-iz 

9000 

-13 

-14 

9000 

-13 

-11.5 

10,000 

-\(o 

-lio 

10,000 

\^J^- 

-14- 

Voltage  readings:  Photocell  on  Projector  No.  1,  90  volts;  Projector  No.  2,  88  volts;  P.  A. 
field  supply,  32  volts;   555-W  unit  field  supply,  20  volts;    exciter  lamp  supply,  18  volts. 

FIGURE  1 

Frequencies  listed  over  a  range  of  from  50  to  10,000  cycles,  with  and  without 

filters.      Voltage  readings  above  relate  to  units-  which  are  important  sources  of 

e.m.f.  in  this  type  of  Erpi  installation 

[20] 
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~7UtO-  DEPENDABILITY 


NON-POLARIZING  BACKING. 

CUPRIC-SULPHIDE  DISC. 

MAGNESIUM  DISC. 

RADIATOR  PLATE. 


Magnesium  -  Copper 
Sulphide    Rectifiers 

Several  years  of  extensive  laboratory  and  projection  room  ex- 
perimentation by  Forest  engineers,  in  cooperation  with  P.  R. 
Mallory  Co..  have  produced  this  new  heavy-duty  dependable 
and  economical  Magnesium-Copper  Sulphide  Rectifier. 

This  new  rectifier  as  presented  by  Forest,  demonstrated  in  prac- 
tice and  theory,  is  the  solution  to  the  problems  encountered  in 
other  types  of  rectifiers  and  power  sources  for  Suprex  projection. 

Illustrated    is    the    perfect    mechanically    constructed    Mallory    Magnesium-Copper    Sulphide 
rectifying   unit   similar  to   those   used   in   the  New  Forest   Rectifier   for   projection. 

-£    TEMPERATURE: 


A   superior   feature    in    this    rectifier    is    that    no    time   is    required    for 

the  rectifier  output  to  build-up,  because  the  output  is  practically  the 

same    at    temperatures    from    40°    F.    below    zero    to    300°    F.    above 

zero,    regardless    of    age. 

SELF-HEALING    AND    VOLTAGE    OVERLOAD: 

The   self-healing   characteristic   of   the   rectifying  junction    causes    an 

immediate    re-formation    of    the    rectifying    film    if    abnormal    voltage 

surges   occur. 

CURRENT    OVERLOAD: 

This  rectifier  has  withstood  overloading  to  a  temperature  of  660° 
F.  at  brief  intervals  without  failure.  This  fact  proves  that  this 
rectifier     can     be    overloaded     to     many     times     its     rated     capacity 


Single    or    Twin    Type — 50    and    65    Amperes    Capacity 

should   abnormal   conditions   or   emergencies   arise,   at    the   same   time 
assuring   complete    dependability. 
REGULATION   AND    AGING: 

Magnesium-copper  Sulphide  Kectifiers  have  a  very  low  internal 
resistance  in  the  conducting  direction.  This  characteristic  results 
in  excellent  regulation  of  the  rectifier  output  voltage  over  a  wide 
range  of  load  conditions.  There  is  no  change  in  the  characteristics 
of  this  rectifier  as  a  result  of  aging,  therefore  the  output  of  the 
Magnesium    Rectifiers    decreases    little    or    none. 


SEND    FOR    NEW    ILLUSTRATED    CATALOG! 


f  (J  R  £  5  J  MAGNESIUM-COPPER  SULPHIDE 

iiviiuii;  RECTIFIERS 
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FIGURE  2 

A  is  curve  plotted  with  Erpi  7311  filter  compensation.  Curve  is  typical  of  this 
installation  only.  B  is  curve  with  filter  removed.  Slope  of  curve  from  1000  to 
10,000  cycles  is  caused  by  manner  in  which  test  reel  was  recorded  and  the  film 
transfer  filter  in  the  pre-amplifier.  Erpi  86-type  amplifier  is  supposed  to  be 
flat  within  1  db.  from  50  to  10,000  cycles 


the  fact  that  the  meter  is  damped  in 
such  a  way  that  the  pointer  will  not 
follow  variations  above  15  cycles,  any 
possibility  of  ascertaining  flutter  caused 
by  faulty  or  worn  mechanical  parts  is 
thus   eliminated. 

It  has  been  my  experience  that  a 
monthly  test  of  this  type  is  sufficient 
to    maintain    the    equipment    at    a    high 


standard.  By  this  means  one  has  a 
perfect  record  of  the  performance  of 
his  equipment  even  to  the  individual 
reproducers.  It  may  be  added  that 
curves,  pictures,  and  other  graphic  evi- 
dence are  impressive  and  often  carry 
much  weight  with  skeptical  managers 
when  one  is  requesting  replacement 
parts. 


Toning,  not  Tinting,  Used  on  rGood 
Earth''  and  rWinkie)  Release  Prints 

INDUSTRY  trade  papers  have  commented  favorably  on  the  "tinting"  of  all  release 
prints  of  Wee  Willie  Winkle,  the  current  Shirley  Temple  starrer  for  20th  Century- 
Fox.  Latter  company  got  the  idea  from  J.  M.  Nickolaus  of  the  Metro-Goldwyn- 
Mayer  studios,  who  applied  it  successfully  to  The  Good  Earth  release  prints. 
But  the  process  is  toning  not  "tinting,"  says  Mr.  Nickolaus  in  a  recent  paper1  in 
which  he  discusses  the  procedure  and  also  its  effect  upon  projection.  Excerpts 
from  this  paper  are  appended  hereto  for  the  enlightenment  of  those  projectionists 
who  may  have  speculated  on  the  procedure  followed: 


"Toning  a  motion  picture  positive  film 
is  an  art  that  has  been  nearly  forgotten. 
For  the  past  decade  very  little,  if  any, 
toning  has  been  done.  The  inception  of 
sound  photography  with  its  many  com- 
plicated problems  probably  had  a  great 
deal  to  do  with  it,  but  with  the  advances 
that  have  been  made;  not  only  in  sound 
photography  but  also  in  laboratory  pro- 
cessing, it  is  not  inconceivable  that  this 
art  might  be  partially  revived. 

"Many    of   the    emotional    moods    that 


1  "Tonin?  Positive  Film  bv   Machine   Methods." 
J.    Soc.    Mot.    Pict.    Eng.,    XXIX     duly.     1937). 
No.    1.    n.    65. 


motion  pictures  seek  to  portray  can  not 
always  be  depicted  to  their  full  extent 
by  the  normal  gray  tone  of  black-and- 
white  photography,  since  gray  tones  can 
have  a  very  sobering  effect  upon  the  ob- 
server. While  gray  no  doubt  enhances  cer- 
tain moods,  there  are  many  instances 
where  color  of  some  sort  would  enhance 
the  mood  and  thereby  produce  a  more 
striking  and  favorable  reaction.  Much 
of  the  early  work  in  motion  pictures  made 
use  of  color  effects  produced  by  the  use 
of  tints  and  tones,  either  separately  or 
in  combination.  Every  so  often  a  picture 
is  made  in  which  definite  mood  effects 


to  be  depicted  could  be  greatly  strength- 
ened by  the  use  of  some  color  medium. 
The  choice  of  the  color,  as  well  as  the 
medium,  requires  very  definite  planning. 

Use  Toning  To  Create  Mood 

"When  consideration  was  given  to  The 
Good  Earth,  it  was  felt  that  normal  black- 
and-white  photography  did  not  convey 
the  desired  mood  satisfactorily.  Search- 
ing for  a  means  to  produce  the  desired 
effect  the  subject  of  toning  the  positive 
print  was  given  consideration,  and  after 
much  experimental  work  a  solution  of 
the  problem  was  arrived  at.  To  the 
best  of  our  knowledge  this  is  the  first 
complete  major  release  to  be  toned  in 
its  entirety,  and,  furthermore,  it  is  the 
first  picture  to  be  so  toned  in  a  modern 
developing  machine. 

"Because  the  release  prints  of  The  Good 
Earth  were  completely  toned,  there  is  a 
desire  on  the  part  of  the  studios  to  tone 
other  pictures  indiscriminately.  The  de- 
cision to  tone  this  picture  was  not  arrived 
at  with  any  thought  in  mind  of  elimin- 
ating color  photography.  It  is  extremely 
difficult  to  find  a  story  that  has  been  pho- 
tographed that  is  so  completely  adaptable 
to  toning  as  was  this  picture.  The  sub- 
ject matter  will  decide  whether  other  pic- 
tures will  be  similarly  treated  in  the 
future.  The  mere  application  of  a  tone 
is  not  sufficient:  a  choice  of  the  color 
resulting  from  the  treatment  is  most  im- 
portant and  vital  for  depicting  the  prop- 
er mood. 

Toning   Distinct   From    Tinting 

"A  toned  photographic  image  is  quite 
distinct  from  a  tint,  in  that  a  toned  image 
consists  of  a  color  imase  embedded  in  a 
layer  of  colorless  srelatin.  so  that  while 
the  hishlights  are  clear,  the  shadows  are 
colored.  A  tone  may  be  applied  chemi- 
cally by  the  use  of  an  inorganic  metallic 
salt  or  by  the  use  of  a  dye.  It  is,  of  course, 
most  important  that  the  toned  photo- 
graphic image  be  as  transparent  as  pos- 
sible for  proper  and  adequate  projection. 
Tn  this  respect  some  samples  of  toned  film 
that  appear  fully  toned  upon  hand-exam- 
ination, produce  a  practically  colorless 
effect  upon  projection.  It  is  important, 
therefore,  when  judging  a  particular  tone 
to  view  it  upon  a  projection  screen. 

Special  Machine  Designed 

"A  toning  machine  had  to  be  designed 
and  built  for  the  work,  using  the  gen- 
eral idea  of  a  regular  developing  mach- 
ine, rearranging  the  tanks,  however,  so  as 
to  be  suitable  for  the  process.  The  tanks 
were  constructed  of  Allegheny  steel  and 
were  set  up  in  a  lighted  room,  as  a  dark 
room  was  not  necessary  for  the  operation. 
For  that  reason  the  prints  were  not  toned 
immediately  after  they  were  developed; 
they  were  dried  first,  and  then  put 
through  the  toning  machine,  air  squee- 
gees being  provided  throughout  the  mach- 

(Continued  on  next  page,  col.  1) 
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S.  M.  P.  E.  CONVENTION  TO  MARK 
MANY  TECHNICAL  ADVANCES 


THE  great  progress  made  in  motion 
picture  engineering  during  the  past 
year  is  strikingly  demonstrated  in  the 
tentative  papers  program  for  the 
S.M.P.E.  Convention,  Oct.  11  to  14  at 
the  Pennsylvania  Hotel  in  New  York 
City.  Never  before  has  the  dual  role 
played  by  the  film  engineer  been  more 
forcefully  shown  than  in  the  papers 
which  represent  a  report  of  his  activities. 

Examination  of  the  subjects  to  be  dis- 
cussed show  that  progress  is  about 
equally  divided  between  the  further  re- 
finement of  present  equipment  and  mo- 
tion picture  techniques  and  in  the  de- 
velopment of  new  equipment  for  further 
enhancing  motion  picture  entertainment. 
Many  of  the  papers  are  concerned  with 
further  improvement  of  sound  equipment, 
motion  picture  film,  lighting  and  projec- 
tion equipment  and  the  techniques  for 
their  utilization.  Other  papers  deal  with 
entirely  new  equipment  designed  to 
further  the  art  of  the  motion  picture. 
Outstanding  among  the  papers  of  this 
latter  type  will  be  demonstrations  of 
Erpi's  Stereophonic  Recording  and  Re- 
production from  motion  picture  film  rec- 
ords, and  a  demonstration  of  three- 
dimensional  motion  pictures  by  G.  W. 
Wheelwright.  3d,  of  the  Land-Wheel- 
wright Laboratories,  noted  workers  with 
Polaroid. 

The  convention  opens  Monday,  with  a 
business  and  general  session,  followed 
by  an  informal  get-together  luncheon. 
Monday  afternoon  a  photographic  and 
laboratory  session  will  be  held,  during 
which  the  three-dimensional  motion  pic- 
tures will  be  demonstrated.  The  demon- 
stration of  stereophonic  recording  and 
reproduction  will  be  held  at  the  Bell 
Laboratories  on  Monday  evening,  during 
a  special  sound  session.  Other  demon- 
trations,  including  recent  developments 
in  hill-and-dale  recording  will  be  dis- 
cussed and  demonstrated.  J.  G.  Frayne 
and  H.  C.  Silent,  of  Erpi,  will  present  a 
paper  on  push-pull  recording. 

Tuesday  morning  will  be  devoted  to 
engineering  practices,  including  a  paper 
on  vacuum  tube  engineering  for  motion 
picture    work    by    L.    C.    Hollands    and 


A.  M.  Glover  of  RCA.  A  lighting  and 
studio  session  will  be  held  Tuesday  after- 
noon. 

Important  Projection  Session 

A  projection  practice  session  will  be 
held  Wednesday  morning  under  the 
chairmanship  of  Dr.  A.  N.  Goldsmith, 
during  which  many  important  problems 
concerned  with  projection  technique  and 
equipment  will  be  discussed  and  demon- 
strated. Dr.  Goldsmith  will  lead  the  dis- 
cussion with  a  paper  on  "The  Practice 
of  Projection."  Ben  Schlanger,  N.  Y. 
architect,  will  present  "New  Approaches 
to  the  Presentation  of  Motion  Pictures." 
Of  great  interest  to  projectionists  will  be 
the  paper,  "Precision  All-Metal  Reflec- 
tors for  Use  With  Projection  Arcs,"  by 
C.  E.  Shultz  of  Heyer-Shultz,  Inc.,  of 
N.  Y.,  and  a  paper  on  "Grading  Projec- 
tionists," by  G.  P.  Barber  of  the  Gov- 
ernment of  the  Province  of  Alberta,  Can- 
ada. Canada  alone  grades  projection- 
ists, the  U.  S.  having  exhibited  no  in- 
terest in  this  system. 

There  will  be  no  session  Wednesday 
afternoon,  giving  members  and  guests  an 
opportunity  to  visit  local  laboratories  and 
other  places  of  interest.  Thursday  will 
be  devoted  to  an  apparatus  symposium 
and  manufacturer's  announcements,  to- 
gether with  a  second  session  on  sound 
recording  and  reproduction.  Of  unusual 
interest  is  the  paper  on  "Non-Intermit- 
tent Projection,"  by  J.  F.  Leventhal. 

A  varied  program  of  social  events  has 
been  arranged,  the  highlight  of  which  will 
be  the  semi-annual  banquet  on  Wednes- 
day evening,  Oct.  13,  at  which  time  the 
S.M.P.E.  Progress  Medal  and  Journal 
Award  will  be  presented.  A  partial  list 
of  the  papers  and  demonstrations  sched- 
uled follows: 

"Producing  an  Industrial  Film,"  J.  A. 
Norling,  Loucks  &  Norling  Studios,  New 
York.     (Demonstration). 

"Further  Progress  in  Film  Storage,"  Capt. 
J.  G.  Bradley,  National  Archives,  Wash- 
ington,   D.    C. 

"A  Modern  Motion  Picture  Laboratory," 
C.  L.  Lootens,  Republic  Productions,  Holly- 
wood. 

"Demonstration  of  Polaroid  Three-Dimen- 
sional     Motion    Pictures,"     G.    W.    Wheel- 


ine  to   prevent   an  excess   carry-over   of 
water,  chemical  and  dye. 

"The  machine  operates  at  a  rate  of  90 
to  100  feet  per  minute,  depending  upon 
the  length  of  time  required  for  the  toning 
operation.  The  toning  solution  is  a 
chemical  one  made  up  with  uranium  ni- 
trate as  the  chief  constituent.  The  form- 
ula used  was  that  contained  in  the  1927 
edition  of  'Tinting  and  Toning,'  which 
was    published   by   the    Eastman   Kodak 


Company. 

"The  picture  The  Good  Earth  was  ap- 
proximately 12,000  feet  long,  consisting 
of  14  reels.  There  have  been  made  ap- 
proximately 500  release  prints,  and  all 
the  prints  have  been  toned.  The  sound 
department  advised  that  all  tests  made 
by  them  pertaining  to  the  effect  of  ton- 
ing the  sound-track  showed  no  detri- 
mental effects  upon  the  quality  of  the 
sound." 


wright,  3d,  Land-Wheelwright  Laboratories, 
Boston. 

"Recent  Developments  in  Hill-and-Dale 
Recorders,"  L.  Vieth  and  C.  F.  Wiebusch, 
Bell  Laboratories,  Inc.,  New  York.  (Demon- 
stration) . 

"Nomenclature  and  Specifications,  In- 
cluding Description  of  the  Various  Types 
of  Movietone  Release,"  J.  K.  Hilliard, 
Metro-Goldwyn-Mayer  Studios,  Culver  City, 
Calif.     (Demonstration). 

"Film  Perforation  and  96-Cycle  Frequency 
Modulation  in  Sound-film  Records,"  J.  Crab- 
tree  and  W.  Herriott,  Bell  Laboratories, 
New  York. 

"Push-Pull  Recording,"  J.  G.  Frayne  and 
H.  C.  Silent,  Electrical  Products,  Inc., 
Hollywood. 

"Stereophonic  Recording  and  Reproduc- 
tion from  Motion  Picture  Film  Records," 
Introductory  Remarks  by  J.  P.  Maxfield, 
Electrical  Research  Products,  New  York. 
(Demonstration) . 

"Distortion  in  the  Reproduction  of  Hill- 
and-Dale  Records,"  M.  J.  Di  Toro,  Thomas 
A.  Edison,  Inc.,  Orange,  N.  J. 

"Die  Castings  and  Their  Application  to 
Photographic  Appliances,"  C.  Pack,  Doehler 
Die   Casting   Co.,   New   York. 

"Vacuum-Tube  Engineering  for  Motion 
Pictures,"  L.  C.  Hollands  and  A.  M.  Glover, 
RCA  Manufacturing  Co.,  Inc.,  Harrison, 
N.   J. 

"Spectral  Distribution  and  Color-Tem- 
perature of  the  Radiant  Energy  from  Car- 
bon Arcs,"  F.  T.  Bowditch  and  A.  C. 
Downes,  National  Carbon  Co.,  Inc.,  Cleve- 
land. 

"Recent  Developments  in  Background 
Projection,"  G.  G.  Popovici,  Bronx,  N.  Y. 

"Recent  Developments  in  Gaseous  Dis- 
charge Lamps,"  S.  Dushman,  Research 
Laboratory,  General  Electric  Co.,  Schenec- 
tady,  N.   Y. 

"The  Practice  of  Projection,"  A.  N. 
Goldsmith,   New   York,   N.   Y. 

"Grading  Projectionists,"  G.  P.  Barber, 
Government  of  the  Province  of  Alberta, 
Canada. 

"Cooperation  as  the  Keynote  of  Success- 
ful Small  Town  Projection,"  T.  P.  Hover, 
Lima,   Ohio. 

"New  Approaches  to  the  Presentation  of 
the  Motion  Picture  Theatre,"  B.  Schlanger, 
New  York. 

"Precision  All-Metal  Reflectors  for  Use 
with  Projection  Arcs,"  C.  E.  Shultz,  Heyer- 
Shultz,  Inc.,  New  York. 

"Commercial  16-mm.  Projection  Faults," 
C.   L.   Greene,   Minneapolis,    Minn. 

"Non-Intermittent  Projection,"  J.  F. 
Leventhal,  Leventhal  Patents,  Inc.,  New 
York,  N.  Y. 

"A  Device  for  Cleaning  the  Sound-Track 
of  Motion  Picture  Film  During  Projection," 
R.  V.  Fisher,  Flower  City  Specialty  Co., 
Rochester,  N.  Y.    (Demonstration) . 

"The  Sound-Level  Meter  in  the  Motion 
Picture  Industry,"  H.  H.  Scott,  General 
Radio   Co.,   Cambridge,   Mass. 

INCREASED  INDUSTRY  PAYROLL 

It  is  estimated  that  there  are  more 
than  10,000  exchange  employees,  with  an 
annual  payroll  of  $27,500,000.  Thus, 
the  varying  estimates  of  increased  costs 
would  indicate  wage  increases  as  a  re- 
sult of  unionization  ranging  from  four 
to   nine  per   cent. 

The  unionization  of  theatre  per- 
sonnel, now  in  progress,  will  place  a 
considerably  higher  burden  on  the  in- 
dustry, as  there  are  an  estimated  240,000 
persons  employed  in  theatres  in  this 
country. 


A  New  Projection  Unit — 

THE  MAGNESIUM-COPPER  SULPHIDE 
RECTIFIER  FOR  ARC  SUPPLY 

By  J.  K.  ELDERKIN 

COMMERCIAL     ENGINEER,     FOREST     MANUFACTURING     CORPORATION 


THE  magnesium-copper  sulphide 
rectifier  is  of  the  dry-disc  type,  all 
metal  in  construction  and  contain- 
ing no  fibre  or  phenol  insulators,  no 
glass,  no  liquid  and  no  moving  parts.  It 
is  entirely  noiseless  in  operation  and 
produces  no  radio  interference.  The 
rectifier  consists  of  an  assembly  of  mag- 
nesium discs,  copper  sulphide  discs  and 
a  combination  of  terminal  and  radiator 
plates  which  assist  in  dissipating  the  heat 
developed  in  the  rectification  process. 
Fig.  1  is  a  cross-sectional  view  of  a  typi- 
cal rectifying  junction  with  its  associated 
steel  radiator  plates. 

Operation:  The  rectifying  action  oc- 
curs at  the  junction  interface,  and  being 
electronic  in  nature  assures  permanence 
and  stability  of  the  rectifying  elements, 
with  no  odors  or  gases  being  liberated  at 
any  time.  Current  will  flow  freely  in  the 
direction  of  the  arrow,  as  indicated  in 
Fig.  1,  or  from  the  copper-sulphide  disc 
to  the  magnesium  disc ;  but  the  resistance 
to  the  flow  of  current  in  the  reverse  di- 
rection— that  is,  from  the  magnesium  disc 
to  the  copper-sulphide  disc — is  very 
great,  thus  the  rectifier  serves  practically 
as  a  unidirectional  conductor  or  valve. 
A  commercial  rectifier  of  this  type  con- 
sists of  a  number  of  these  junctions 
stacked  in  series  on  a  steel  bolt  or  stud. 
The  voltage  output  required  determines 
the  number  of  junctions  in  any  one  stack. 

Size  and  Capacity:  The  magnesium 
copper  sulphide  rectifier  discs  are  made 
in  several  sizes  capable  of  handling  from 
a  few  amperes  up  to  several  hundred 
amperes  per  disc,  thus  rectifiers  of  a  very 
large  ampere-capacity  can  be  made  with- 
out resorting  to  connecting  a  number  of 
rectifying  junctions  in  multiple — a  feat- 
ure not  found  in  other  types  of  dry-disc 
rectifiers. 

Life:  The  operating  life  of  any  dry- 
disc  rectifier  is  related  directly  to  the 
temperature  at  which  the  rectifier  is 
normally  operated.  One  of  the  outstand- 
ing features  of  the  magnesium  copper 
sulphide  rectifiers  is  its  ability  to  operate 
continuously  at  much  higher  tempera- 
tures than  any  other  types  of  dry-disc 
rectifiers  without  impairing  or  destroy- 
ing those  characteristics  essential  to  long 
operating  life. 


Here  is  data  on  a  new  projec- 
tion equipment,  evidencing  dis- 
tinct possibilities  of  widespread 
application  in  projection  work, 
as  given  by  an  acknowledged  au- 
thority on  rectifiers.  As  with  all 
new  projection  equipments,  I.  P. 
facilities  are  at  the  service  of  any 
reader  desiring  further  informa- 
tion anent  the  design  or  operation 
of  this  unit. 

In  the  case  of  other  metallic  rectifiers 
there  is  a  difference  between  the  operat- 
ing temperatures  when  the  units  are  new 
and  when  aged.  Since  other  dry-disc 
units  are  very  sensitive  to  heat,  they  must 
be  designed  with  enough  discs  in  multiple 
to  withstand  a  temperature  they  will 
reach  ultimately  when  aged. 

The  amount  of  current  that  can  be  car- 
ried by  other  metallic  rectifiers- — for  in- 
stance, the  oxide  type — without  raising 
their  temperatures  to  a  critical  value  is 
so  low  that  in  order  to  carry  appreciable 
current  a  large  number  of  discs  must  be 
connected  in  multiple.  It  is  obvious  that 
the  greater  the  number  of  discs  in  mul- 
tiple in  a  rectifier  the  greater  the  lia- 
bility for  breakdown.  The  breakdown 
liability  in  a  unit  having,  say,  25  discs 
or  sections  in  multiple  is  25  times  greater 
than  a  unit  having  only  one  disc  or  sec- 
tion, because  the  breakdown  of  any  one 
of  the  25  multiple  sections  puts  the  entire 
group  out  of  service. 

Magnesium  copper  sulphide  rectifiers 
are  made  in  sizes  and  capacity  that  re- 
quire only  a  single  section  to  carry  the 

RADIATOR  PLATE 


V////////////j>///// 


W////////////  >  ZZZ2Z 


V////A        W//shs> 


required  current,  instead  of  a  large  num- 
ber of  sections  connected  in  multiple. 
Extensive  tests  conducted  over  a  period 
of  years  indicate  that,  when  the  sulphide- 
type  rectifier  is  properly  operated,  its 
life  is  practically  unlimited. 

Temperature :  As  previously  stated,  the 
life  of  a  metallic-type  rectifier  depends 
upon  the  temperature  to  which  it  is  sub- 
jected in  service.  The  normal  operating 
temperature  of  the  magnesium  copper 
sulphide  rectifier  for  maximum  life 
should  not  exceed  180°  F.,  a  temperature 
that  would  be  injurious  to  any  other 
metallic-type  rectifier.  Although  not  re- 
commended for  maximum  life  expect- 
ancy, an  operating  temperature  as  high  as 
265°  F.  is  permissible  for  a  short  period 
of  time  without  damage  to  the  copper- 
sulphide  unit.  Many  magnesium  copper 
sulphide  units  have  operated  continuously 
at  185°  F.  for  a  period  of  time  now  in  ex- 
cess of  10,000  hours,  which  in  projection 
service  would  be  more  than  five  years. 
This  remarkable  rectifier  has  been  severe- 
ly overloaded  to  the  point  where  temper- 
atures as  high  as  660°  F.  have  been 
obtained  for  brief  intervals,  without  fail- 
ure. This  fact  proves  that  this  rectifier 
can  be  overloaded  to  several  times  its 
rated  temperature  and  capacity  without 
failure,  should  abnormal  conditions  or 
emergencies  arise. 

This  feature  of  being  able  to  withstand 
abnormal  and  extremely  high  operating 
temperatures  for  short  periods  of  time  is 
to  be  found  only  in  the  magnesium  cop- 
per sulphide  rectifier.  It  is  a  very  im- 
portant feature  in  rectifiers  for  pro- 
jection use  because  the  rectifier  may  be, 
and  frequently  has  been  located  where 
the  room  temperature  reaches   115°   F., 
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a  condition  which  will  have  little  or  no 
effect  upon  the  output,  efficiency  and  life 
of  the  copper-sulphide  unit. 

The  magnesium  copper-sulphide  rec- 
tifier is  sealed  internally  as  well  as  ex- 
ternally by  a  special  compound  which 
protects  it  completely  against  external 
conditions  such  as  high  humidity,  dust 
and  oil. 

Self-Healing  Characteristic  and  Volt- 
age Overload:  The  rectifier  junction  has 
a  self-healing  characteristic  not  found 
in  any  other  dry-disc  rectifier.  The  rec- 
tifier is  designed  with  the  proper  number 
of  junctions  to  assure  long  continuous 
service  with  regard  to  the  applied  voltage 
and  to  withstand  the  voltage  surges  com- 
monly experienced  under  ordinary  service 
conditions.  If  an  abnormal  surge  is  ap- 
plied to  the  magnesium  copper-sulphide 
rectifier,  it  may  possibly  break  down  for 
an  instant ;  but  it  will  reform  immediately 
with  no  apparent  interruption  of  the  out- 
put current  and  with  no  damage  to  the 
rectifier.  Other  metallic  rectifiers  under 
the  same  conditions,  and  with  much  lower 
surge  voltages  applied,  will  break  down, 
and  because  they  are  not  self-healing, 
will  remain  broken  down  until  the  unit 
is  replaced. 

Regulation  and  Aging:  Sulphide  recti- 
fiers have  a  very  low  internal  resistance 
in  the  conducting  direction.  This  char- 
acteristic results  in  excellent  regulation 
of  the  rectifier  output  voltage  over  a  wide 
range  of  load  conditions.  With  a  correctly 
designed  transformer,  the  output  voltage 
can  be  held  to  an  almost  constant  value. 
Unlike  other  types  of  dry-disc  recti- 
fiers, which  experience  a  change  in  char- 
acteristics as  a  result  of  aging,  the  output 
of  the  sulphide  rectifier  decreases  little 
or  none.  Throughout  their  life,  and  also 
over  wide  ranges  of  load  and  ambient 
and  operating  temperatures,  their  effi- 
ciency remains  practically  constant.  An- 
other superior  characteristic  is  that  no 
time  is  required  for  the  rectifier  output 
to  build  up.  The  output  will  be  practi- 
cally the  same  at  temperatures  from  40° 
F.  below  zero  to  300°  F.  above  zero, 
regardless  of  age.  Other  dry-disc  recti- 
fiers require  from  one  to  four  minutes  to 
reach  normal  current  outputs,  according 
to  their  age  and  operating  temperatures. 
Projection  Application :  Magnesium 
copper-sulphide  rectifiers  are  ideal  for 
supplying  direct  current  for  the  projec- 
tion arc,  as  their  particular  character- 
istics lend  themselves  perfectly  to  the 
conditions  which  a  rectifier  for  this  pur- 
pose is  called  upon  to  meet.  A  rectifier 
for  arc  supply  will  consist  of  a  3-phase 
transformer  of  proper  design,  protective 
fuses  between  the  transformer  and  recti- 
fier units,  remote  control  switches,  a  cir- 
culating blower  fan  and  the  rectifying 
units.  All  of  these  elements  are  com- 
mon to  present  dry-disc  rectifiers,  but 
because  of  the  superior  and  entirely  dif- 


ferent characteristics  of  the  sulphide 
rectifier  units,  not  found  in  other  dry 
disc  units,  a  trouble-free,  dependable  and 
long-life  rectifier  is  now  available. 

A  resume  of  the  magnesium  copper- 
sulphide  rectifier  characteristics  reveals 
that  conditions  commonly  encountered  in 
projection  practice  will  in  no  way  affect 
the  life  of  this  rectifier.  For  instance, 
ambient  temperatures  far  below  or  above 
those  encountered  in  any  projection  room 
or  rectifier  room  will  produce  little,  if 
any,  effect  on  operating  efficiency  and 
life.  Severe  overloading  that  will  destroy 
any  other  type  of  metallic  rectifier  will 
only  cause  the  sulphide  type  to  operate 
at  slightly  higher  temperatures,  but  with- 
out permanent  injury,  due  to  the  abnorm- 
ally high  temperature  these  units  are  able 
to  withstand  for  short  periods   of  time. 

Fan  failure  in  any  other  dry-disc  recti- 
fier would  result  in  the  destruction  of  that 
unit  in  a  very  short  time,  because  of  the 
inability  of  such  a  unit  to  withstand  the 
ensuing  elevated  temperature;  but  an 
equally  elevated  temperature  will  not 
permanently  affect  the  sulphide  type.  In 
fact,  sulphide  rectifiers  have  been  oper- 
ated at  full  load  without  the  fan  for 
several  days  without  injury  to  the  unit. 
Tests  conducted  over  long  periods  of  time 
have  shown  that  the  sulphide  type  rec- 
tifier will  withstand  unusual  abuse  yet 
continue  in  perfect  operation. 

These    unusual   operating   features    of 


the  sulphide  rectifier  indicate  that  they 
will  furnish  satisfactory  service  in  case 
of  an  emergency  without  in  any  way  im- 
pairing their  usefulness. 

The  magnesium  copper-sulphide  recti- 
fier as  constructed  by  the  manufacturer 
for  projection  arc  supply  consists  of  6 
half-wave  sections  with  a  pair  of  sections 
mounted  on  a  common  bolt,  bridge-con- 
nected to  a  3-phase  supply,  giving  full- 
wave  rectification  on  all  three  phases. 
Each  of  the  6  half-wave  sections  is  a 
single  rectifier  having  14  rectifying  junc- 
tions in  series,  as  contrasted  with  a  mul- 
tiple of  from  18  to  36  rectifiers  in  the 
case  of  other  dry-disc  rectifiers.  It  is 
apparent  that,  with  everything  else  being 
equal,  a  multiplicity  of  units  means  a 
multiplicity  of  chances  for  failure.  For 
example,  other  dry-disc  rectifiers  have  as 
many  as  216  individual  rectifier  sections 
for  a  given  current  output,  whereas  the 
sulphide  type  has  only  6  individual  rec- 
tifiers. 

While  the  requirements  for  carbon  arc 
supply  rarely  exceed  currents  of  65  amp- 
eres at  the  present  time,  it  is  of  interest 
to  note  that  in  other  commercial  appli- 
cations, such  as  heavy  current  railway 
battery  chargers  and  arc  welders,  these 
magnesium  copper-sulphide  rectifier 
units  have  been  successfully  used  where 
the  current  output  is  many  times  that  re- 
quired by  the  carbon  arc  application, 
and  at  comparable  voltages. 


Laws  of  Resistance 

By  JACK  K.  LEATHERMAN 

MEMBER,   PROJECTIONIST  L.  U.  511,  JACKSONVILLE,    FLORIDA 


RESISTANCE  probably  enters  into 
the  projectionist's  work  more  than 
any  other  single  item  (excepting 
poor  prints)  and  for  that  reason  he 
should  be  familiar  with  laws  that  gov- 
ern same.  A  good  beginning  for  a  dis- 
cussion on  resistance  is  Ohm's  law, 
which  states  that  the  current  flowing 
in  a  circuit  is  equal  to  the  pressure 
divided    by    the    resistance.      Expressed 

E 
in  formula  form  it  is:   I   =   — ;   where 

R 
I  is  the  current  in  amperes,  E  the 
electro-motive  force  in  volts  and  R  the 
resistance  expressed  in  ohms.  From 
the  formula  it  will  be  noted  that  by 
means  of  a  little   algebraic  juggling  it 

E 
can  be  expressed  as  R  =  —  and  E  = 

I 
I  R. 

Series  Resistance 

in  a  series  circuit  resistance  units 
are  so  connected  one  after  another  that 
the  current  is  obliged  to   pass  through 


each    in    turn    before    returning    to    its 
source.     The  total  resistance  of  a  series 


circuit  is  expressed  as  Rt 


+  r,  + 


r:i,  etc. ;  in  other  words,  the  sums  of  all 
the  resistances.  In  a  series  circuit  the 
current  is  the  same  in  all  parts  of  the 
circuit,  whereas  the  voltage  varies  across 
resistances  of  different  values.  The  com- 
bined total  of  voltages  across  the  re- 
sistors is  equal  to  voltage  applied  to 
the  circuit. 

To  illustrate:  Given  two  resistances 
in  series  across  a  115-volt  line.  rx  =  25 
ohms,  r2  =  35  ohms.  Required  to  find 
the  current  in  the  circuit  and  the  volt- 
age across  each  resistor  (Fig.  1).  Find- 
ing total  resistance:  Rt  =  r1  +  r„. 
Substituting:  Rt  —  25  +  35,  or  60 
ohms.  Using  Ohm's  law  to  determine 
the   amperage  in   circuit: 


rx=  25oK»ns 

■^W* — 


r2  =  35okrrvS 
^W^ 


//-r-VoVt 
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E  =  IR 
Substituting:    115  =:   I   (60) 
115 

60    (I)    =   115;   I  =   

60 
I    =    1.9166    amps. 
To    find   the   voltage    across    resistors 
r-    and  r2   respectively: 
E  =  IR 
E  =   1.916   (25) 
E  =  47.915   across  t^ 
E  =  IR 

E  =   1.916    (35) 
E  =  67.081  across  r2 

The  total  voltages  across  the  resistors 
equal  the  applied  voltage:  Et  =  47.915 
+  67.081   =   114.996  volts. 

Voltage  Reduction  by  Resistance 

Quite  often  a  projectionist  finds  occa- 
sion to  reduce  a  given  voltage  to  meet 
certain  requirements.  For  instance,  we 
wish  to  operate  a  205-D  tube  from  a 
winding  of  15  volts  (assuming  winding 
has  capacity  to  handle  tube  current 
drain).  If  the  tube  is  to  be  worked  at 
5  volts,  this  means  we  must  produce  a 
drop  of  10  volts;  and  resistance  is  the 
answer.  The  question  is,  how  much 
resistance? 

Using  Ohm's  law:  E  =  IR;  E  = 
voltage  drop;  I  =  filament  current  in 
amps.,  and  R  =  resistance  in  ohms 
needed   to   produce   desired    drop. 

Solution:   E   =   IR 

Substituting:    10    =    1.6    (R)    filament 

current    1.6    amps. 

10 
'  1.6R    =   10;   R   =   — 
1.6 
R   =   6.25  ohms 
Therefore    it   will    be    necessary   to    use 
6.25   ohms   of  resistance  in   series  with 
the    filament    circuit   to    reduce    the    15 
volts  to  5  volts. 

Parallel  Resistances 

When  a  circuit  branches  into  two  or 
more  resistances  and  reunite,  the  re- 
sistances are  said  to  be  in  parellel  or 
multiple.  The  formula  for  solution  of 
parallel  resistance  is  somewhat  more 
complicated  than  that  for  series  units. 
Expressed  in  its  most  common  form, 
it  is: 

111 

Rt         *i  r2 

It  may  also  be  expressed  thus: 

ri        r2 
Rt   =  

rl    +    r2 

In  parallel  circuits  the  current  varies 
through  different  resistors,  and  the  com- 
bined current  through  all  the  resistors 
equals  the  total  current  flowing  in  the 
current.  The  voltage  across  any  re- 
sistor in  a  parallel  circuit  is  the  same. 
For  example:  Two  resistances  are  con- 
nected in  parallel  across  a  40  volt  line. 


rx   =    12  ohms,  r,   =   24  ohms.     Deter- 
mine total  resistance,  total  current  flow- 
ing   as    well    as    current    through    each 
resistor   (Fig.  2). 
Finding  total  resistance: 


Rt 


Substituting: 


Rt  = 


Rt  = 


288 


36 


ri  +  r2 
(12)  (24) 
12  +  24 


or  8  ohms  total  resistance 


To  find  total  current  flowing: 

E  =  IR 
Substituting:  40  =  1   (8)  ;  8   (I)    =  40 
40 
I    —    — ,    or    5    amps,    total    current 
8 
Finding  current  in  each  resistor: 
E  =  IR 
40   =    I    (12);    121    =   40 
40 
I  =  —  or  3.333  amps,  in  rj 
12 

E  =   IR 
40   =    I    (24)  ;   241    =   40 
40 
I  =  — ,  or  1.666  amps,  in  r, 
24 
Total    currents    through    resistors    in 
parallel  equal  the  total  current  flowing 
in    circuit.     Check:    Current   in   r^   and 
r   =   3.333   +    1.666,  or  4.999  amperes, 
total  current  flowing  in  circuit. 

Resistance  of  Conductors 

The  resistance  of  a  wire  is  directly 
proportional  to  its  length  and  inversely 
proportional  to  its  cross-sectional  area. 
In  other  words,  as  the  length  of  a 
conductor  is  increased  its  resistance  is 
also  increased,  and  as  the  area  of  con- 
ductor is  increased  its  resistance  is  de- 
creased. For  purposes  of  comparison, 
the  relative  area  of  wires  is  expressed 
in  circular  mils,  meaning  the  square 
of  the  wire  diameter  in  mils  (mil  = 
.001  inch).  A  No.  12  solid  wire  has 
a  diameter  of  approximately  80.8  mils; 
squaring  this  (80.8) 2  we  get  6528.64 
circular  mils. 

The  formula  used  for  determining 
the  resistance  of  conductors  is:  Rd2  = 
Kl,  also  some  times  expressed  as: 

Kl  Kl  Rd2 

d2   = ;  R   =  ,  and  1  =  

R  d2  K 

R  represents  the  resistance  of  the  line 

T^tZ  Ohms 


r2=240hms 

-WW-1 


Line 


in  ohms;  d2  is  the  area  of  the  wire  in 
circular  mils;  K  is  the  resistance  con- 
stant, depending  on  kind  of  wire  used 
(copper  constant  =  10.8;  german  sil- 
ver 200,  etc.)  and  1  is  the  total  length 
of  line  in  feet. 

A  few  problems  to  illustrate  the  appli- 
cation of  this  forula  are  appended  here- 
to. Problem  1.  A  motor  drawing  5  am- 
peres is  located  100  feet  from  the  main 
switch  box.  A  pair  of  No.  14  wires  are 
used  for  a  line,  and  the  voltage  at  the 
main  switch  is  110.  What  is  the  volt- 
age at  the  motor?     Solution: 

KL  10.8  (200) 

R  = ;    Substituting:   R  = 

d2  4107 

Explanation   of   formula   values:    10.8 
=  copper  constant;  200  =  2  wire  line 
100   ft.   long;    4107    =    circular  mils   in 
2160 

a  No.  14  wire;   R   =  ;   R   =   .525 

4107 
ohms,   resistance    of   entire   line. 

Finding  the  voltage-drop:  (E  = 
drop);  E  IR;  E  5  (.525);  E  2.625 
voltage-drop  produced  by  the  resistance 
of  the  wire. 

Voltage   at  motor    =    100  —  2.625,   or 
107.375. 

Problem  II.  Suppose  we  wish  to  run 
a  two-wire  line  to  a  generator  drawing 
10  amperes  200  feet  away.  The  volt- 
age at  the  switch  box  is  110.  What  size 
wire  shall  be  used  if  a  line  drop  of 
2%  is  allowed?  Determining  line  drop: 
2%  of  110  =  2.2  volts.  Using  Ohm's 
law  to  find  resistance  of  line  with  a 
2.2  volt  drop: 

£  =  IR  (E  =  voltage  drop)  ;  2.2  =  10R 
10R  =  2.2;  R  =  .22  ohms 

This  means  the  total  resistance  of  line 
must  be  .22  ohms  if  a  drop  of  2.2  volts 
is  not  to  be  exceeded.  Using  the  formula 
to  find  wire  size: 

Kl 
R   =  


Substituting:  .22 


10.8   (400) 


.22d2  =  4320 


4320 


.22 


Figure  2 


d2  =  19636.3  circular  mils 

By  consulting  a  capacity  gauge  table 
we  find  that  19636.3  circular  mils  lies 
between  No.  6  and  8  wire.  No.  6  wire 
will  naturally  be  selected  to  keep  the 
drop    from   exceeding    2%. 

The  real  low-down  on  amplifier  circuits 
in  the  book  SOUND  PICTURE  CIR- 
CUITS. 208  pages  of  informative  text; 
illustrations  printed  separate  from  text, 
insuring  constant  ready  reference.  Last 
edition  now  almost  gone.  Order  direct 
from   I.   P.   for  $1.75,   postage   prepaid. 
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HALL  &  Connolly,  manufacturers  of 
projection  arc  lamps  for  fifteen 
years  have  produced  a  new  125-ampere, 
high-intensity  lamp  designed  the  HC-11. 
All  service  tests  having  been  passed 
successfully,  the  lamp  is  now  in  general 
production  and  is  ready  for  delivery. 
Details  of  this  lamp  follow: 

General  Construction.  Non-ferrous, 
non-corrodible  metals  have  been  used  in 
both  the  housing  and  burner  unit  where- 
ever  possible.  Where  necessary  to  use 
sheet  steel,  a  heavy  coating  of  chromium 
on  both  sides  of  the  sheet  is  provided. 
This,  together  with  the  special  heat-  and 
moisture-resisting  enamels  used,  forms  a 
finish  that  will  retain  its  lustre  for  years. 

The  lamphouse  is  streamlined  to  some 
extent,  but  ventilation  requisites  have 
been  observed.  All  corners  are  well- 
rounded  to  aid  appearance  and  accessi- 
bility. Doors  are  long  and  narrow,  hing- 
ing downward  out  of  the  projectionists' 
way.  All  hand  controls  are  conveni- 
ently located  on  the  rear  end  plate  of 
burner;  while  all  controls  for  handling 
the  spot  on  the  aperture  are  at  the  front 
end  of  housing.  All  fittings  are  of  sub- 
stantial and  durable  construction. 

The  burner  element  itself  is  more 
sturdy  and  heavy  than  H.  &  C.  old-type 
outfits.  Improved  materials  and  methods 
of  application  are  expected  to  make  this 
lamp  well-nigh  indestructible  through  or- 
dinary usage. 

Magnetic  Effects.  There  is  a  complete 
absence  of  disturbing  magnetic  effects, 
which  occasion  unsteady  light  at  times. 

Arc  Feed  Regulations.  Greatly  im- 
proved feed  regulation  is  accomplished 
by  a  special  voltage-sensitive  motor  with 
a  relay.  An  optically-controlled  thermo- 
stat, used  formerly  on  some  lamps,  was 
found  to  be  inadequate  for  finer  and 
more  accurate  regulation.  The  new  sys- 
tem gives  proper  regulation  from  the 
instant  the  arc  is  struck,  without  lag  as 
heretofore. 

Arc  Starting.  Semi-automatic  means 
for  instantaneously  striking  the  arc  with- 
out danger  of  breaking  the  carbon  or 
crater  are  provided. 

Full  22"   Trim.     The   positive  carbon 
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holder  carriage  has  an  exceptionally  long 
travel,  with  safe  and  convenient  grip  on 
the  carbon  end.  It  is  impossible  to  break 
the  carbon  when  tightening  up.  Quick 
carriage  release  and  release  of  contacts 
is  provided.  Carbon  waste  due  to  holder 
is  only  %".  Ball  and  roller  bearings 
are  used  in  the  rotating  carbon  holder. 

Carbon  Feed  Motor.  This  motor  is 
located  on  the  outside  of  the  rear  end 
plate  of  the  burner,  but  as  a  part  of  the 
burner  element.  Outside  mounting  avoids 
lamp  fumes,  prolongs  life  and  improves 
performance. 

Carbon  Feeds  Independent  of  Friction 
Drive.  Both  carbons  are  positively 
driven.  Either  carriage  is  driven  along 
rigid  tracks,  and  there  can  be  no  slip- 
page or  variation  from  straight-line 
travel.  There  are  no  feed  rollers  to 
worry  about.  All  feed  and  rotating  parts 
are  remote  from  arc  heat,  and  mechani- 
cal failure  is  extremely  unlikely. 

Separate  Feeds.  The  negative  feed 
may  be  varied  by  infinitely  small  steps 
without  affecting  speed  of  positive  rota- 
tion and  feed — of  great  importance  if  it 
is  desired  to  vary  the  current  or  change 
the  type  of  carbon.  It  should  be  remem- 
bered that  even  a  slight  change  in  am- 
perage upsets  the  relative  burning  ratio 
of  the  two  carbons. 

Condenser  Lens  Mounting.     The  con- 
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denser  holder  is  securely  mounted  in  a 
fixed  position  to  the  front  lamphouse 
casting  and  is  at  all  times  accurately  on 
the  optical  center  in  exact  line  with  the 
aperture  and  lens.  Uniformly  good 
screen  results  cannot  be  obtained  when 
condensers  are  moved  vertically  or 
laterally  to  focus  the  spot. 

Lamp  Burner  Mounting.  For  focus- 
ing the  spot  in  the  only  optically-correct 
way  the  HC-11  burner  is  adjustably 
mounted  in  a  carriage  pan  for  movement 
back  and  forth  with  respect  to  the  focal 
length  of  the  condensers;  and  the  car- 
riage pan,  in  turn,  is  arranged  for  lateral 
and  vertical  movement  by  means  of  hand 
knobs.  Thus,  the  light  source  moves, 
but  not  the  lenses. 

Burner  Unit  Removable.  The  burner 
control  and  wiring,  as  a  unit,  slides  into 
the  lamphouse  on  tracks  through  an 
opening  in  the  rear  end  of  the  lamp- 
house. 

Of  great  importance  is  the  fact  that 
special  provision  has  been  made  to 
accommodate  future  improved  condenser 
lenses.  The  lamphouse  and  lens  mount- 
ings of  the  HC-11  will  accommodate  any 
diameter  or  focal  length  condensers  that 
might  be  developed.  An  8-inch  diameter 
combination  is  now  being  made  experi- 
mentally and  will  be  tested  soon. 

FOREST  MAGNESIUM-COPPER 
SULPHIDE  M.P.  RECTIFIER 

A  new  magnesium-copper  sulphide 
rectifier  is  being  manufactured  and  is 
now  ready  for  general  distribution  by 
the  Forest  Mfg.  Corp.,  of  Belleville, 
N.  J.,  under  an  exclusive  motion  picture 
license  from  the  P.  R.  Mallory  Co.  De- 
tails of  this  new  unit  are  presented  in 
an  article  appearing  elsewhere  herein. 
P'orest  has  specialized  in  rectifiers  for 
25  years  and  recently  manufactured  and 
distributed  the  copper-oxide  rectifier  for 
projection  work. 

NATIONAL  CARBON  BOOKLET 

National  Carbon  Co.  is  offering  to  I.  P. 
readers  a  free  booklet,  "The  Eternal  Tri- 
angle in  Picture  Projection/'  as  part  of 
its  campaign  to  extend  the  use  of  the 
Suprex-type  arc,  now  known  as  Simpli- 
fied High-Intensity  Projection.  Simply 
address  requests  for  this  extremely  in- 
teresting booklet  to  National  Carbon  Co. 
at   Cleveland,   Ohio. 

WEAVER    ELECTRIC    CHANGE-OVER 

A  new  electric  change-over  which,  its 
manufacturer  asserts,  is  the  fastest-act- 
ing and  quietest  ever  made,  is  being 
offered  by  the  Weaver  Mfg.  Co.,  1639 
East  102nd  St.,  Los  Angeles,  Calif.  This 
change-over  is  suitable  for  use  with 
either  front-  or  rear-shutter  Simplex 
piojectors.  Motiograph  and  Universal 
dousers  are  also  available.  The  unit  is 
offered  on  a  30-day  free  trial  basis. 

The  real  low-down  on  amplifier  circuits 
in  the  book  SOUND  PICTURE  CIR- 
CUITS. 208  pages  of  informative  text; 
illustrations  printed  separate  from  text, 
insuring  constant  ready  reference.  Last 
edition  now  almost  gone.  Order  direct 
from  I.  P.   for  $1.75,  postage   prepaid. 


News  of  the  Month 


Brief  mention  of  men  and  events  associated  with  the  motion  picture  in- 
dustry of  particular  interest  to  projectionists  is  published  here. 


THE  granting  of  licenses  by  Erpi  to 
International  Projector  Corp.  and  to 
Motiograph,  Inc.,  to  manufacture  and 
distribute,  under  all  Erpi  and  W.  E. 
patents,  sound  reproducing  equipment, 
from  soundheads  to  horns,  in  the  do- 
mestic field  is  seen  in  informed  quarters 
as  presaging  the  early  withdrawal  of 
Erpi,  meaning  A.  T.  &  T.,  from  the  sound 
reproducing  field.  Erpi  insists  that  it 
will  remain  in  the  reproducer  field,  but 
its  assertions  on  this  point  are  not  too 
emphatic  and  are  not  considered  seri- 
ously by  competent  observers.  Erpi  will 
continue  to  administer  its  producer  re- 
cording licenses,   of  course. 

Thus,  by  a  circuitous  route,  the  sound 
reproducing  business  seems  destined  to 
wind  up  in  projection  hands.  The  effect 
of  this  deal  on  the  fortunes  of  both 
International  Projector  and  Motiograph 
is  incalculable  at  this  time,  although  the 
former  may  enjoy  a  competitive  edge 
through  its  direct  affiliation  with  manu- 
facturers of  other  projection  equipment 
and  with  its  own  distributing  organiza- 
tion, National  Theatre  Supply. 

International  is  also  licensed  under  all 
existing  RCA  patents,  with  Motiograph 
now  striving  to  close  a  similar  deal. 
Under  the  terms  of  the  deal  both  licensees 
can  either  manufacture  equipments  in 
their  own  plants,  or  they  can  buy  com- 
plete units  or  any  and  all  component 
parts  from  Western  Electric  for  resale. 

Both  Companies  Already  Selling 

Both  companies  lost  no  time  in  getting 
their  sales  campaigns  under  way,  and 
are  now  offering  both  the  W.  E.  211 
and  the  W.  E.  heavy-duty  Mirrophonic 
outfits  in  the  market.  International  has 
the  bulge  at  the  moment  through  being 
able  to  employ  the  RCA  rotary  stabilizer 
head,  which  Erpi  never  had.  Should 
Motiograph  obtain  equal  rights  under  an 
RCA  license,  the  deal  would  even  up 
all  around. 

It  is  expected  that  both  International 
and  Motiograph  will  make  some  changes 
in  existing  Erpi  and  RCA  equipments, 
which  privilege  is  theirs  under  the  terms 
of  the  licenses,  and  it  is  known  definitely 
that  International  will  design  an  entirely 
new  soundhead.  Neither  licensee  has  in- 
dicated its  attitude  on  the  servicing  ques- 
tion, but  it  is  known  that  they  expect 
to  treat  this  problem  exactly  as  they  have 
treated  projector  mechanism  servicing 
for  many  years — that  is,  .leave  the  serv- 
icing to  the  individual  theatre  and  afford 
servicing  when  requested  at  a  flat  rate 
per  hour.  This  program  places  the  serv- 
icing burden  on  the  shoulders  of  Mr. 
Exhibitor,  which,  simply  expressed, 
means  Mr.  Projectioninst. 

This     means     the     collapse     of     the 


grandiose  but  impractical  scheme  of  a 
national  servicing  organization  which 
would  employ  hundreds  of  servicemen 
and  reap  a  harvest  (supposedly)  through 
service  fees  and  the  sale  of  replacement 
parts.  This  means,  also,  a  wide-open 
market  for  replacement  parts  in  the 
future,  since  neither  International  nor 
Motiograph  are  in  a  position  to  employ 
any  such  device  as  the  R.  &  R.  contract 
conceived  by  Erpi.  Through  the  me- 
dium of  the  R.  &  R.  contract  Erpi  was 
able  to  sweep  the  field  pretty  clean  of 
independent  replacement  part  distribu- 
tors, but  there  still  may  be  a  few  in 
existence  (such  as  G-M  Laboratories 
which  makes  the  Visitron  photo  cell) 
who  are  in  a  position  to  cash  in  on  cur- 
rent developments. 

Further  developments  in  the  sound 
reproducer  equipment  field  will  be  re- 
counted herein  from  time  to  time. 

I.  A.  Claims  Control  Over  All 
West   Coast   Studio   Workers 

The  I.  A.  T.  S.  E.  exploded  a  bomb- 
shell on  the  industry  labor  front  during 
the  past  month  when  it  announced, 
through  William  Bioff,  personal  repre- 
sentative of  Pres.  George  Browne  and 
director  of  I.  A.  West  Coast  activities, 
that  it  intended  to  assume  jurisdiction 
over  every  department  and  classification 
of  labor  in  the  production  of  motion  pic- 
tures, including  writers,  actors,  directors, 
publicists,  artists  and  illustrators,  gar- 
deners, watchmen,  tailors,  librarians, 
policemen — the  list  grows  long  without 
encompassing  all  the  studio  workers. 
Simultaneously,  I.  A.  demanded  that  the 
I.  A.  seal  appear  on  all  film  in  dis- 
tribution after  Sept.  18. 

The  immediate  outward  reaction  of  the 
producers  to  this  announcement  was  one 
of  puzzlement;  but  there  could  be  no 
doubt  as  to  the  attitude  of  several  groups 
among  those  over  which  the  I.  A.  claimed 
jurisdiction.  The  Studio  Actors  Guild, 
Screen  Writers  Guild  and  the  Screen 
Directors  Guild  issued  a  joint  statement 
which,  in  effect,  derided  the  claims  of 
the  I.  A.,  asserted  that  they  would  con- 
tinue to  manage  their  own  affairs,  and 
suggested  politely  that  the  I.  A.  mind 
its  own  business.  These  groups  were 
joined  later  by  the  Screen  Publicists 
Guild  and  the  Artists  and  Illustrators, 
both  of  whom  laid  down  a  heavy  word 
barrage  against  the  I.  A.  Also  anti-I.  A. 
are  the  film  editors,  set  dressers  and  in- 
terior decorators. 

The  bitterness  apparent  in  the  fight 
was  reminiscent  of  the  recent  victorious 
battle  by  the  I.  A.  against  Federated 
Motion  Picture  Crafts,  the  leader  of 
which,  Charles  Lessing,  was  finally  de- 


posed through  I.  A.  pressure.  United 
Press  dispatches  to  newspapers  through- 
out the  country  featured  Guild  charges 
against  the  I.  A.  and  also  played  up  to 
reports  of  alleged  unrest  among  the 
memberships  of  West  Coast  locals. 
Throughout  the  deluge  of  statements  and 
counter-statements  the  I.  A.  leaders  re- 
mained calm  and  indicated  that  nothing 
would  deter  them  from  their  goal.  In- 
terviewed in  New  York,  President 
Browne  said:  "With  everybody  claiming 
jurisdiction  over  everything,  I  claim 
jurisdiction,  too." 

Guilds   Termed   'Do-Nothing' 

The  Screen  Actors  Guild,  an  A.  F.  of 
L.  affiliate,  appeared  to  be  in  a  par- 
ticularly strong  position  because  of  its 
10-year  contract  recently  negotiated  di- 
rect with  the  producers.  The  Guild  char- 
acterized I.  A.  claims  as  "nonsense,"  be- 
cause I.  A.  couldn't  claim  jurisdiction 
"over  a  field  in  which  it  had  no  mem- 
bers." The  I.  A.  promptly  replied  that 
it  had  signed  up  2,000  minor  workers 
within  a  few  days,  tacking  on  to  this  a 
statement  by  Harland  Holmden  that  the 
Guild  represented  only  the  brass-hat 
stars,  that  it  failed  to  protect  the  inter- 
ests of  its  minor  worker  members  the 
while  it  held  onto  them  for  what  strength 
it  could  derive  therefrom,  and  that  the 
various  studio  guilds  in  general  had 
given  their  memberships  just  one  thing 
— nothing. 

The  controversy  is  expected  to  continue 
indefinitely  or  until  such  time  as  the  pro- 
ducers, the  I.  A.  and  the  various  guilds 
all  sit  down  together  and  iron  out  the 
situation.  Almost  overlooked  in  the  gen- 
eral rumpus  was  the  notice  serve  blandly 
by  the  I.  A.  on  all  studios  that  the  con- 
tinuance of  the  practice  of  giving  screen 
credit  to  A.  S.  C.  cameramen  would  be 
highly  displeasing  to  I.  A.;  in  fact,  it 
would  not  be  acceptable."  First  camera- 
men, a  majority  of  whom  belong  to 
A.  S.  C,  are  not  included  in  the  I.  A. 
closed  shop  agreement  covering  camera- 
men. 

'New'  Nazi  Depth  Process 

Zeiss-Ikon,  of  Germany,  has  perfected 
a  new  process  of  making  pictures  in 
"relief."  The  process  utilizes  polarized 
light.  The  films  in  relief  are  noted  by 
the  aid  of  "normal  lenses  which  are 
coated  with  a  simple  greenish  reflect" 
and  which  are  covered  with  microscopi- 
cal crystal. 

To  obtain  the  polar  effects,  the  vertical 
lense  catches  the  horizontal  one  which 
serves  as  a  polar  filter.  One  of  the 
eyes  seizes  vertically  the  image,  the  other, 
horizontally,  absorbs  the  polarized  light. 
The  picture  is  registered  on  the  film  by 
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a  double  "objectif"  in  such  manner  that 
the  lenses  adapt  themselves  to  the  image 
through  one  of  the  lenses,  the  other 
serving  to  catch  the  polarized  light. 

There  is  nothing  new  or  novel  about 
these  German  experiments  to-  American 
workers  in  the  art. 

80%  Using  Dual  Bills 

About  80  per  cent  of  the  nation's 
theatres  are  now  playing  double  bills, 
it  is  estimated  by  John  O'Connor,  RKO 
film  buyer.  All  RKO  houses  with  the 
exception  of  some  in  Ohio  are  showing 
duals. 

'It  Can't  Happen  to  Me' 

The  Tryon  Theatre,  Spartanburg,  S. 
C,  was  razed  by  fire  with  $15,000  equip- 
ment and  $20,000  building  loss.  Flames 
broke  out  in  projection  room'  at  night 
show  with  several  hundred  patrons  escap- 
ing into  street  minus  injuries.  Ushers 
and  P.  Pressley,  projectionist,  credited 
with  orderly  manner  in  which  patrons 
filed  safely  out.  Pressley  gave  a  quick 
alarm,  and  then  found  his  escape  cut 
off  by  flames  and  crawled  out  on  the 
roof  through  a  ventilator.  He  was  the 
only  person  injured.  Theatre  equipment 
was  a  total  loss. 

New  M.  P.  Almanac  Packed 
With  Industry  Data 

The  motion  picture  industry's  consider- 
able contribution  to  national  economic 
welfare  is  reflected  by  an  increase  of 
9,500  permanent  employees  in  the  past 
year,  a  ten-million-dollar  expansion  in 
picture  production  costs,  and  a  $7,800,000 
rise  in  the  payroll  of  Hollywood  alone, 
according  to  the  1937-8  edition  of  The 
Motion  Picture  Almanac>  Just  published 
by  Quigley  Publications. 

465  New  Theatres  in  Year 
There  were  465  new  houses  built  be- 
tween April,  1936,  and  June,  1937.  In 
dollar  terms,  from  1929  to  June  of  this 
year,  theatre  construction,  including  re- 
modeling, brought  an  expenditure  of  an 
estimated  $424,914,000,  almost  a  half 
billion  dollars.  New  employment  ranged 
from  an  increase  of  18,436  placements  of 
"extras"  in  Hollywood,  to  4,500  more  in 
theatres  (880  more  houses  operating  than 
a  year  ago),  and  a  similar  number  of 
additional  jobs  in  the  distribution  branch. 
The  average  admission  price  rose  1^2 
cents,  and  between  83,000,000  and  88,- 
000,000  tickets  were  bought  weekly  at 
22  cents  average,  most  of  them  between 
7:30  and  8:30  in  the  evening.  The  aver- 
age ratio  of  population  to  seats  in  93 
cities  of  more  than  100,000  population  is 
8.9,  and  for  the  country  as  a  whole,  ex- 
clusive of  large  cities,  it  is  14.4. 

Disney  Cartoon  Feature  Due 

The  first  Walt  Disney  all-color  car- 
toon feature,  "Snow  White  and  the  Seven 
Dwarfs"  will  be  ready  for  Xmas  show- 
ings. Disney  said  that  production  costs 
would  reach  $1,200,000,  with  85%  of 
this  sum  representing  labor  costs.  It 
will  run  for  IV2  hours.  It  will  utilize 
what  Disney  describes  as  a  multi-plane 


camera  technique,  giving  it  the  illusion 
of  depth,  accomplished  by  the  construc- 
tion of  sets  in  perspective  and  the  use 
of  lights  on  each  plane. 

Academy  Sound  Track  Data 

The  Academy  is  preparing  a  bulletin 
for  release  to  all  theatres  in  the  United 
States  and  Canada,  illustrating  the  ten 
different  kinds  of  sound  track  now  be- 
ing used  by  the  studios  for  release 
prints.  The  bulletin  will  contain  illus- 
trations of  the  various  kinds  of  tracks — 
standard  variable  density,  standard  vari- 
able area,  single  and  double  squeeze 
tracks,  variable  density  and  variable  area 
push-pull,  and  the  various  types  of  noise 
reduction  tracks. 

Roy  Brewer  Heads  Nebraska 
Federation  of  Labor 

Roy  M.  Brewer,  president  of  I.  A. 
Local  586  at  Columbus,  Nebraska,  was 
recently  elected  president  of  the 
Nebraska  State  Federation  of  Labor  by 
a  unanimous  vote.  This  is  Brewer's 
second  term  in  this  office,  he  having 
served  previously  in  1933-34,  when  he 
resigned  to  accept  an  executive  position 
with  NRA. 

To   Color   10%   of  Total 

Technicolor  is  now  working  on  a  pro- 
cess for  reduction  of  35  mm.  film  to 
16  mm.  and  expects  to  have  it  per- 
fected within  two  years.  Technicolor 
is  now  doing  a  substantial  business  in 
the  commercial  field. 

From  present  indications,  Technicolor 
may  handle  10  per  cent  of  Hollywood's 
total  print  business  in  1938,  it  is  es- 
timated. 

Final  Exchange  Pacts  Closed 

Wage  and  hour  schedules  for  10,000 
have  been  established  in  the  33  exchange 
centers  with  the  closing  recently  of 
agreements  covering  Los  Angeles  and 
Chicago  exchange  workers.  The  nego- 
tiations were  conducted  in  New  York 
between  a  producers'  committee  and 
I.  A.  delegates  from  the  various  centers. 
No  date  has  been  set  for  the  setting-up 
of  a  master  contract  to  include  uniform 
scales  for  all  exchange  workers. 

Tube   Elements   Now   Made 
of  Low-Cost  Metals 

Filaments  and  grids  need  no  longer  be 
made  of  the  expensive  metals  formerly 
required.  Modern  filaments  or  cathodes, 
for  instance,  no  longer  require  platinum 
as  used  in  earlier  oxide-coated  tubes. 
Pure  nickel  or  an  alloy  thereof,  coated 
with  an  activated  film  of  alkaline  earth 
oxide  and  heated  directly  or  indirectly, 
provides  better  emission  in  the  low  po- 
tential tubes.  Several  alloys  have  been 
developed  to  meet  the  requirements  as 
to  operating  temperature,  feasible  diam- 
eter and  elongation.  For  higher  poten- 
tial tubes,  of  course,  thoriated  tungsten 
or  pure  tungsten  is  employed. 

For  the  grids  formerly  made  of  costly 
molybdenum  wire,  manufacturers  now 
have  such  alloys  as  nickel-chromium  or 
manganese-nickels  or  even  the  specially 


developed  nickel-iron-molybdenum,  pro- 
viding excellent  high-temperature  char- 
acteristics. For  anodes  or  plates,  car- 
bonized nickel  is  a  popular  choice  in  the 
usual  tubes,  while  molybdenum,  iron  or 
pure  graphite,  and  sometimes  copper, 
may  be  used  in  the  larger  tubes. 

In  short,  tube  designers  and  manufac- 
turers have  a  wide  choice  of  tube  ma- 
terials available,  so  that  they  are  no 
longer  obligated  to  alter  their  designs 
to  accommodate  certain  fixed  and  limited 
materials   heretofore  available. 

SOME  TYPICAL  TROUBLES  IN 
MODERN  SOUND  UNITS 

(Continued  from  page  11) 
Actually,  it  appeared,  vibration  had  loos- 
ened the   adjustments   in  the  course  of 
many  months,  and  p.e.c.  voltage  had  be- 
come progressively  lower. 

To  facilitate  the  business  of  checking 
p.e.c.  voltage  as  a  matter  of  standard 
routine  it  was  determined  to  use  tiny 
neon  bulbs.  Not  all  such  lamps  will  light 
at  90  volts  d.c,  the  p.e.c.  potential  used 
in  this  theatre.  Each  gas — neon,  argon, 
etc., — has  its  own  flash  voltage,  which  is 
needed  to  set  it  into  ionization.  Once  it 
has  been  ionized,  the  gas  will  continue  to 
glow  at  voltage  much  lower  than  its  flash 
voltage,  thus,  it  is  relatively  easy  to  start 
such  lamps  with  a.c,  in  which  the  r.m.s., 
or  effective  voltage,  is  only  .707  of  the 
peaks. 

Utilize  Tiny  Neon  Bulbs 

However,  a  number  of  these  lamps  are 
specially  built  to  ionize  comparatively 
low  d.c.  voltages.  Inquiry  among  suppli- 
ers revealed  the  existence  of  small  bulbs 
that  would  light  up  at  the  voltage  and 
current  available  in  the  p.e.c.  circuits  of 
the  system  in  question.  These  were  wired 
across  the  p.e.c.  supply,  in  series  with  a 
single-pole,  single-throw  switch  that  kept 
them  out  of  the  circuit  except  when  the 
switch  was  closed.  They  fail  to  light 
when  the  photo-cell  voltage  drops  below 
82  or  83,  and  thus  provide  a  cheap  and 
entirely  satisfactory  indication.  The 
switches  are  needed  to  keep  them  discon- 
nected when  sound  is  on  (they  would 
short-circuit  the  amplifier  input)  but  per- 
mit instant  check-up  as  part  of  the  stand- 
ard pre-show  routine. 

CANADIAN  COMMISSION  KILLS 
2-MEN  LICENSED  SBTFTS 

[Continued  from  page  19) 
projection  lamp  if  the  film  is  stationary 
before    the    aperture    for    a    period    of 
from  two  to  three  seconds. 

If  the  ordinary  rate  of  speed  of  the 
film  passing  through  the  aperture  is 
maintained,  there  is  no  danger  of  fire 
at  the  aperture.  If  the  speed  of  the 
machine  is  lessened,  the  automatic  shut- 
ter falls  and  the  film  will  not  ignite;  if 
the  film  stops,  it  will  ignite.  The  film 
may  slow  up  or  stop  while  the  machine 
remains  in  motion  at  the  usual  speed. 
In  such  case  the  automatic  shutter 
will  not  fall.  If  the  fire  takes  place,  it 
usually  occurs  at  the  aperture  but  fre- 
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quently  does  not  extend  beyond  there, 
the  result  being  that  only  a  small  patch 
of  film  is  burned.  If  the  film  is  in 
motion,  however,  it  may  extend  beyond 
the  aperture  into  the  projection  head, 
and  from  there  to  the  upper  magazine 
or  into  the  sound  chamber,  and  from 
there   to   the   lower   magazine. 

Film  travels  at  the  rate  of  90  feet 
per  minute,  and  at  that  speed  there  is 
no  danger  of  fire.  Film  may  become 
bunched  up  or  piled  up  in  the  projector 
head  or  the  sound  head,  and  if  the  fire 
spreads  there,  it  will  burn  very  quickly 
and  produce  dangerous  smoke  fumes. 
In  addition  to  the  automatic  shutter 
which  falls  and  closes  off  the  light  when 
the  speed  of  the  machine  falls  below 
a  certain  point,  there  is  a  hand-shutter 
or  hand-dowser  which  the  operator  can 
use  in  case  of  trouble.  There  is  also 
a  foot  lever  for  stopping  the  machine. 

Danger    Minimized   Recently 

The  film  has  been  much  improved 
and  the  danger  minimized  in  recent 
years.  The  most  that  can  happen  if 
the  fire  extends  beyond  the  aperture  is 
that  the  film  in  the  upper  and/ or  lower 
magazine  will  burn  up.  The  fumes  will 
be  carried  away  from  the  projecting 
room  by  the  ventilating  system,  and 
little  damage  will  be  done.     The  ports 


can  be  closed  by  the  operator  in  the 
event  of  the  fire  by  a  master  release 
cord. 

There  was  some  evidence  of  the  dan- 
ger from  explosion.  I  do  not  consider 
there  is  any  appreciable  danger  from  this 
source.  To  quote  again  from  the  Re- 
port of  the  National  Research  Council, 
as  follows: 

"There  ought  to  be  no  danger  from  ex- 
plosion if  the  operator  stops  the  arc  in 
case  of  fire — if  the  ventilation  is  effective 
and  if  the  quantity  of  films  kept  in  their 
containers  is  limited  to  one  or  two  pro- 
grams." 

There  are  cases  where  the  film  has 
caught  fire  from  other  causes  than  from 
the  direct  heat  of  the  lamp  at  the  aper- 
ture; but  this  occurs  infrequently.  The 
chief  source  of  danger  from  fire  is  at 
the  aperture,  which  may  spread  as  pre- 
viously stated  if  the  film  is  in  motion. 

Should  a  fire  occur  at  the  aperture, 
in  most  cases  it  will  not  extend  beyond 
there,  if  the  aperture  gate  is  closed; 
but  should  it  do  so,  the  projectionist 
can  probably  extinguish  it  by  tearing 
off  the  burning  portion  of  the  film,  and, 
if  necessary,  by  using  the  hand  extin- 
guisher; and  failing  that,  providing 
that  the  fire  has  extended  to  the  upper 
or  lower  magazine,  or  is  sufficiently 
hazardous  by  the  volume  of  film   piled 


up  in  projection  head  or  sound  head, 
the  projectionist  can  leave  the  room 
and   allow   the   fire   to    burn   itself   out. 

If  the  automatic  fire  extinguisher  is 
attached,  to  which  reference  is  here- 
after made,  no  serious  fire  can  occur 
in  the  projection  machine.  I  am  con- 
vinced that  if  fire  does  occur  there  is 
no  danger  to  the  public,  provided  that 
the  projectionist  shuts  off  his  machine 
and  lowers  the  port  shutters,  as  the  fire 
cannot  spread  beyond  any  properly  con- 
structed room  such  as  called  for  by  the 
regulations.  There  is  no  evidence  be- 
fore me  of  any  fire  spreading  beyond 
the  projection  room  in  any  theatre 
where  the  projection  room  was  built 
according  to  our  regulations,  nor  do  I 
see  how  it  can.  Moreover,  there  is  little 
or  no  possibility  of  smoke  or  fumes 
escaping  from  the  projection  room  into 
the  body  of  the  theatre.  This  can  only 
escape  through  the  port  holes;  and  if 
the  shutters  are  closed  in  case  of  fire 
this  cannot  occur.  Moreover,  the  port 
holes  are  in  most  cases,  if  not  in  all, 
glassed  in,  and  the  ventilating  system 
of  the  projection  room  is  ordinarily 
sufficient  to  carry  away  the  fumes  and 
smoke  if   any  fire   does   occur. 

The  only  danger  to  the  audience  is 
alarm  through  recognizing  a  burning 
film  as  it  appears  on  the  screen  before 
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the  projection  lamp  is  shut  off  and  be- 
fore the  shutters  are  closed.  The  evi- 
dence before  me  would  not  indicate  that 
this  is  a  condition  likely  to  arise.  The 
only  evidence  of  burning  film  appearing 
on  the  screen  would  be  from  a  fire  at 
the  aperture.  Such  fires  occur  from 
time  to  time  and  are  confined  to  the 
aperture :  and  there  is  no  evidence  that 
the  audience  has  ever  been  disturbed 
in  any  way  by  it  or  know  what  it  was. 
There  is  no  evidence  of  any  panic  aris- 
ing in  this  way. 

A  good  deal  of  evidence  has  been 
submitted  as  to  the  duties  of  projection- 
ists and  the  rather  trying  and  exacting 
nature  of  the  work  which  they  are 
called  upon  to  perform,  and  to  which 
work,  it  is  alleged,  the  closest  atten- 
tion must  be  paid  at  all  times.  I  am 
not  convinced  that  the  work  is  so  ardu- 
ous and  exacting  as  alleged.  It  might 
be  well  to  observe  in  passing  that  the 
actual  time  a  projectionist  is  employed 
is  six  hours  per  day   .    .    . 

If  the  film  comes  direct  from  the  ex- 
change it  is  supposed  to  have  been 
already  revised,  but  the  evidence  shows 
that  generally  the  projectionist  does 
not  rely  upon  this  revision  but  revises 
it  himself.  The  evidence  further  shows 
that  in  some  few  cases  the  film  as  re-, 
ceived  from  the  exchange  was  not  in  a 
proper  condition  to  run  .  .  .  Once  the 
show  is  built  up  and  the  film  has  been 


revised,  it  is  not  thereafter  necessary 
to  revise  the  film  to  discover  any  de- 
fects during  the  time  that  this  show  is 
being  run,  unless  it  happens  that  the 
film  is  old  and  in  somewhat  poor  con- 
dition, and  subsequent  revisions  may  be 
necessary  to  take  care  of  any  defects 
that  may  develop  and  which  may  be- 
come noticeable    .    .    . 

Time  Element  Held  Important 

In  B.C.  at  present  each  projectionist 
attends  to  his  own  machine.  When  he 
has  projected  his  picture  and  his  ma- 
chine is  shut  off  and  the  other  machine 
is  turned  on,  he  takes  the  film  from  the 
lower  magazine,  rewinds  it,  puts  it  back 
into  the  cabinet,  takes  the  next  film 
in  sequence  from  the  cabinet,  places  it 
in  the  upper  magazine,  threads  up  his 
machine,  connecting  the  film  with  the 
reel  in  the  lower  magazine  adjusts  his 
carbon,  cleans  the  aperture,  dusts  off  his 
reflector,  and  does  such  other  incidental 
things  as  may  be  necessary.  All  of 
these  combined  duties  which  he  has  to 
perform  in  the  intervening  period  of 
20  minutes  while  the  other  machine  is 
in  operation  will  probably  take  him  5 
or  6  minutes  .    .    . 

The  important  duty  of  the  projection- 
ist is  the  operation  of  the  machine  itself, 
that  is,  the  projection  of  the  pic- 
ture. The  other  duties  are  chiefly 
routine   duties,   important   but  neverthe- 


"THIS   RECTIFIER   SAVES 
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That's  what  projectionists  say  about  the 
Brenkert  R-6  Copper-Oxide  Rectifier. 
Supplying  direct  current  to  low-voltage 
projection  lamps,  it  definitely  reduces 
current   bills. 

Steady  current  flow  is  assured,  too, 
by  this  Brenkert  Rectifier,  with  its  de- 
pendable Westinghouse  rectifying  ele- 
ment. Ruggedly  built,  accessible,  cool, 
16  adjustments  for  proper  arc  voltage 
under  all  conditions — only  Brenkert  R-6 
has  these  modern  features,  superior  per- 
formance   and    reliability. 

Brenkert  engineers,  who  know  so  well 
the  needs  of  projectionists,  have  built 
this  rectifier  for  your  convenience  and 
the    theatre's    economy. 

And  Brenkert  distributors,  who  know 
so  well  what  you  want  in  service  and 
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less  routine,  and  not  requiring  any 
great  skill,  mechanical  knowledge  or  ex- 
perience. The  thread-up  of  the  machine 
is  not  a  difficult  process  although  one 
that  undoubtedly  requires  the  exercise 
of  considerable  skill.  The  ordinary  pro- 
jectionist will  probably  spend  two  min- 
utes in  threading  up  his  machine.  This 
piocedure,  in  my  opinion,  could  be 
learned  by  the  ordinary  young  man  of 
average  ability  in  the  course  of  a  few 
days.  There  is  nothing  technical  about 
it.  The  same  applies  likewise  to  the 
duties  of  revising  and  rewinding  the 
film  and  patching  the  film.  These  are 
ordinary  routine  duties,  although  impor- 
tant duties.  The  other  duties  which  I 
would  describe  as  routine  duties,  it  ap- 
pears to  me,  could  be  attended  to  and 
done    smoothly    and    efficiently    by    one 
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having  only  a  few  weeks'  experience. 
I  saw  this  work  done,  including  the 
projection  of  the  picture,  by  two  young 
men,  one  a  boy  of  16  years  of  age,  each 
of  whom  only  had  a  few  hours  of  in- 
struction, and  they  seemed  to  have  little 
difficulty  in  doing  the  work.  It  is  my 
opinion,  therefore,  that  an  apprentice 
could  do  this  work  equally  as  well  as  a 
licensed  projectionist;  and  with  the  em- 
ployment of  an  apprentice,  the  pro- 
jectionist could  be  left  to  do  those 
duties  which  call  for  his  special  quali- 
fications, namely,  the  projection  of  the 
picture.  The  employment  of  an  appren- 
tice would  not  increase  the  hazard  from 
fire,  which  is  after  all  a  very  small 
hazard  so  far  as  the  public  or,  for  that 
matter,  the  projectionist,  is  concerned, 
because  even  if  a  fire  does  occur,  it  is 
impossible  for  such  fire  to  escape  from 
the  room,  if  the  projectionist  on  duty 
does  those  things  which  he  is  supposed 
to   do   under   the   circumstances. 

As  stated  previously,  I  have  had  the 
advantage  of  visiting  five  theatres  in 
Seattle.  Only  one  projectionist  is  em- 
ployed on  a  shift  in  Seattle.  The  same 
applies  to  the  whole  State  of  Washing- 
ton. There  is  no  regulation  requiring 
the  employment  of  more  than  one.  This 
one  projectionist  operates  the  same 
amount  of  equipment  as  found  in  the 
best  equipped  projection  room  in  Van- 
couver. He  seemed  to  do  so  with  little 
difficulty  and  quite  efficiently,  and  was 
not  so  busy  on  the  occasion  of  my  visit 
that  he  could  not  find  time  to  discuss 
with  us  his  work  and  to  explain  the 
processes  and  give  us  any  information 
we  desired.  He  did  not,  I  observed, 
stand  by  his  machine  to  watch  the  pro- 
jection of  his  picture.  His  other  duties 
would  not  permit. 


In  these  theatres  the  rewinding  was 
done  by  the  motor  rewind  and  not  by 
hand,  and  this  lessened  to  some  extent 
his  routine  duties.  There  was  no  sepa- 
rate rewind  room  in  any  of  these  thea- 
tres visited.  In  one  theatre  the  projec- 
tionist, an  inexperienced  young  man, 
told  us  he  had  "built  up"  his  show  thac 
night  for  the  first  time  in  his  experi- 
ence. When  one  considers  that  in  seven 
years  only  19  theatre  fires  were  had  in 
the  City  of  Seattle  with  one  projection- 
ist, and  with  approximately  50  theatres 
in  operation,  and  that  none  of  these 
fires  were  of  a  serious  nature  or  had 
got  beyond  the  projection  room  (except 
in  one  case  where  the  projection  room 
door  was  left  open)  and  that  no  panic 
was  caused  on  any  occasion,  it  would 
seem  that  operating  conditions,  even 
with  one  man,  cannot  be  described  as 
in  any  degree  hazardous  from  the  stand- 
point of  public  safety.  The  working 
time  of  the  projectionist  here  is  like- 
wise  six   hours. 

Praises    'Automatic    Extinguisher 

In  none  of  the  theatres  visited  by  me 
in  Seattle  did  they  have  an  automatic 
fire  extinguisher.  I  witnessed  a  demon- 
stration of  the  Pyrene  Fire  Extin- 
guisher. Four  demonstrations  in  all  were 
given.  First,  the  film  proposed  to  be 
projected  was  damaged  by  cutting  away 
a  strip  on  the  side  of  the  film  so  as  to 
remove  the  sprocket  holes  and  thereby 
cause  the  film  to  stop  before  the  aper- 
ture and  thus  cause  a  fire.  The  ma- 
chine was  threaded  and  set  in  motion; 
a  fire  at  the  aperture  took  place,  but  as 
the  aperture  gate  was  closed  the  fire 
did  not  spread,  -  and  only  about  one 
frame  of  the  film  was  burned,  that  is, 
about  one  inch.     Second,  the  film  was 
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allowed  to  pile  up  in  the  projection 
head;  a  fire  broke  out  at  the  aperture, 
but  did  not  spread;  the  gate  being 
closed,  the  result  was  the  same  as  be- 
fore. 

Third  the  projectionist  left  the  piled 
up  film  in  the  projection  head  which 
had  accumulated  during  the  second 
demonstration.  In  addition,  a  film  was 
placed  in  the  upper  magazine  and 
threaded  down  loosely  through  the  aper- 
ture, and  the  aperture  gate  was  left 
open  in  order  that  the  fire  could  spread 
to  the  projection  head.  The  machine 
was  set  in  motion,  and  the  film,  not 
moving  through  the  aperture  was 
ignited;  the  aperture  gate  not  being 
closed,  the  fire  extended  to  the  projec- 
tion head.  Immediately  the  fire  extin- 
guisher operated,  the  insert  gas  was  re- 
leased from  the  cartridge,  was  projected 
into  the  upper  magazine,  the  projec- 
tion head,  the  sound  head,  and  the  lower 
magazine  through  four  openings  pro- 
vided for  that  purpose,  and  the  fire  was 
immediately  extinguished.  The  film  was 
packed  so  tightly  in  the  projection  head 
that  a  considerable  portion  of  it  was 
burned,  and  the  fumes  escaped  into  the 
projection  room.  The  fire  did  not  spread 
to  the  upper  magazine. 

Fourth  the  projectionist  simply  took 
a  quantity  of  film,  rolled  it  up  and  put 
it  into  the  projection  head,  and  trailed 
it  down  over  the  aperture,  left  the  aper- 
ture gate  open,  and  started  the  projec- 
tion machine.  As  the  film  was  not  mov- 
ing at  the  aperture,  the  ensuing  fire 
spread  to  the  projection  head,  where 
the  film  was  loosely  piled.  The  ex- 
tinguisher acted  so  quickly  that  the  fire 
was  put  out  before  any  great  quantity 
of  the  film  was  burned. 

I  was  much  impressed  with  the  prac- 
tical effectiveness  of  the  automatic  fire 
extinguisher.  Fire  usually  occurs  only 
at  the  aperture.  It  may  extend  througb 
to  the  projection  head.  If  it  does,  the 
fire  extinguisher  acts  automatically  and 
the  fire  is  extinguished  in  an  instant, 
much  more  effectively  than  could  be 
done  by  the  projectionist  with  a  hand 
machine  or  otherwise.  Should  the  fire 
extend  downward  into  the  sound  head 
or  lower  magazine,  the  operator  has 
only  to  break  the  celluloid  link  or 
fastener  directly  in  front  of  him,  and 
the  extinguisher  operates  immediately. 
I  was  advised  by  the  demonstrator  that 
this  extinguisher  could  be  easily  in- 
stalled on  any  standard  projection  ma- 
chine. For  extinguishing  any  fire  occur- 
ring in  any  part  of  the  machine,  I  am 
satisfied  that  this  fire  extinguisher  is 
most  effective.  There  may  be  others 
equally  effective   .    .    . 

It  is  my  opinion,  therefore,  that  it  is 
not  contrary  to  the  public  interest  to 
allow  less  than  two  licensed  projec- 
tionists to  operate  a  Kinematrograph 
under  the  conditions  prescribed  in  Regu- 
lation 31. 

Classification    of    Projectionists 

The  second  matter  referred  to  in  this 
inquiry  is: 

"Into  the  question  whether  it  is  in  the 
public  interest  to  have  more  than  one  class 


of  projectionist,  in  addition  to  apprentice 
projectionist  licensed  under  the  said  Act 
and   Regulations." 

On  this  question  I  have  had  little 
direct  evidence  of  any  satisfactory  na- 
ture to  assist  me.  The  chief  reason 
advanced  for  the  necessity  of  the  two 
classes  is  that  the  men  who  have  here- 
tofore held  second-class  licenses  cannot 
pass  the  first-class  examinations.  Prior 
to  the  adoption  of  the  regulations  in 
1936,  we  had  under  the  former  regula- 
tions two  classes  of  projectionists,  the 
first  and  the  second  classes.  The  second- 
class  man  was  restricted  to  work  in 
theatres  of  500  seats  or  less.  Since  the 
adoption  of  the  regulations  which  pro- 
vide for  one  class  of  projectionists  only, 
the  second-class  men  have  been  granted 
permits  under  which  they  are  now 
operating.  The  equipment  upon  which 
the  second-class  man  works  is,  gen- 
erally speaking,  the  same  as  that  on 
which  the  first  class  man  works,  and  I 
am  at  a  loss  to  understand  why  such  a 
man  should  be  considered  incapable  of 
using  this  same  or  similar  equipment  in 
a  large  theatre. 

Many  of  the  second-class  men  are 
employed  in  places  where  they  operate 
two  or  three  nights  a  week.  This  is 
not  usually  their  only  employment.  The 
man  holding  a  first-class  certificate 
would  not  be  interested  in  securing  em- 
ployment in  such  places.  A  number  of 
the  second-class  men  are  employed  regu- 
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larly  in  small  theatres  which  operate 
daily.  It  appears,  however,  that  as  the 
regulations  covering  the  examinations 
now  provide,  these  second-class  men 
could  not  pass  the  first-class  examina- 
tion. The  standard  may  be  unreason- 
ably high.  On  that  I  express  no  opinion, 


as  it  does  not,  in  my  view,  come  within 
the  scope  of  the  inquiry.  Certainly  it 
appears  to  me  that  so  long  as  that 
standard  is  maintained,  it  will  be  neces- 
sary to  provide  for  a  second-class 
license,  and  particularly  for  those  small 
theatres  not   operating   daily,   and,   per- 
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haps,  likewise  for  the  small  theatres 
operating  daily,  in  some  of  which  the 
owner  himself  is  the  operator,  or  where 
the  expense  of  a  first-class  operator 
might  be  prohibitive  or  work  an  injus- 
tice upon  the  owner. 

Continue  Second-Class  License 
If  these  men  now  operating  upon  a 
permit  cannot  pass  this  first-class  ex- 
amination, and  this  would  appear  to  be 
so  with  respect  to  many  of  them,  then 
unless  the  permit  is  extended  indefinitely, 
some  provision  must  be  made  so  that 
no  hardship  is  worked  upon  these  men 
and  upon  the  public  to  whom  they  pro- 
vide entertainment.  I  am  quite  satis- 
fied that  from  the  standpoint  of  public 
safety  they  are  capable  of  projecting 
a  show  on  the  equipment  on  which  they 
have  been  engaged,  or  similar  equip- 
ment. The  second-class  license  could 
be  restricted  to  that  equipment  in  the 
discretion  of  the  examining  Board. 
Under  the  circumstances  it  appears  to 
me  that,  for  the  present  at  least,  the 
second-class  certificate  should  be  con- 
tinued. 

It  is  my  opinion,  therefore,  that  it 
is  in  the  public  interest  to  have  more 
than  one  class  of  projectionist  in  addi- 
tion to  apprentice  projectionists  licensed 
under  the  said  Act  and  regulations. 

Is  Rewind  Room  Necessary? 

The  third  matter  referred  to  in  this 
Inquiry  is: — 

"Into  the  question  whether  it  is  in  the 
public  interest  to  allow  a  kinematograph 
to  be  operated  in  a  moving  picture  theatre 
that   has   no   rewind   room." 

The  evidence  before  me  shows  that 
while  a  separate  rewind  room  is  advis- 
able, it  is  not  essentially  necessary.  It 
would  be  well  to  require  that  all  thea- 
tres hereafter  constructed  should  have, 
as  a  matter  of  further  safety,  a  separate 
rewind  room,  but  it  does  not  appear 
to  me  to  be  at  all  necessary  or  justi- 
fiable in  the  interests  of  public  safety 
to  compel  the  present  theatres  to  con- 
form to  such  a  standard.  The  danger  is 
not  great  if  the  rewinding  is  done  in 
the  projection  room   .    .    . 

The  regulations  at  present  provide 
adequately  for  the  storage  of  film  in 
cabinets  of  certain  specified  construc- 
tion. They  are  so  enclosed  for  the  rea- 
son that  if  fire  does  take  place  it  will 
not  spread  to  these  films  and  it  should 
not  with  only  three  films  exposed  in 
the  room,  one  in  each  machine  and  the 
other  on  the  rewind  bench,  even  if 
the  whole  three  should  burn,  providing 
the  cabinets  were  kept  closed  as  re- 
quired. The  cabinets  in  some  of  the 
theatres  do  not  seem  to  close  as  well 
as  they  should,  and  more  frequent 
check-up  is  advisable.  If  a  separate 
rewind  room  were  in  use,  the  possibility 
of  the  ignition  of  this  stored  film  would 
be  entirely  eliminated,  if  the  film  were 
kept  in  properly  constructed  cabinets. 

It  is  my  opinion,  therefore,  that  it 
is  in  the  public  interest  to  allow  a  kine- 
matograph to  be  operated  in  a  moving 
picture  theatre  that  has  no  rewind  room. 
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#  Now  that  one  theatre  in  every  three  has  high  in- 
tensity projection,  every  theatre  owner  without  it  faces 
a  new  situation.  Theatres  using  high  intensity  have 
75  per  cent  of  the  country's  total  seating  capacity.  They 
also  are  the  theatres  best  attended  and  paying  the 
most  profitable  return. 

Obviously,   if  thousands   of  theatres   have   installed 


high  intensity  projection,  high  intensity  projection 
cannot  be  expensive.  Its  really  low  cost  will  surprise  you. 
Peerless  Magnarc  Lamps  produce  200  to  300  per  cent 
more  light  on  the  screen  for  the  same  current  cost  as 
low  intensity. 

You  need  high  intensity  projection  not  only  to  hold, 
but  to  increase  your  patronage. 
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REJECTION  of  the  proposed  new  pro- 
jector aperture  by  the  S.  M.  P.  E., 
for  reasons  which  are  perfectly  obvious- 
to  every  practical  projectionist,  seems  to- 
have  amazed  the  West  Coast  studio> 
people.  The  practical  fellers,  in  turn, 
are  amazed  at  some  of  the  "explanations" 
advanced  by  the  studio  people  in  sup- 
port of  the  proposal.  All  of  which  is; 
grist  for  the  I.  P.  mill,  as  evidenced  else- 
where herein. 

INCIDENTALLY,  the  turnout  of  prac- 
tical projection  men  for  the  recent 
S.M.P.E.  Convention  in  N.  Y.  City  was 
the  best  ever,  disproving  anew  the  con- 
tentions of  certain  snooty  observers  that 
craft  members  are  notoriously  indifferent 
to  technical  advances  and  mindful  only 
of  more  money  for  shorter  hours.  (We 
might  add  that  all  our  boys  paid  their 
own  transportation,  hotel  bills  and  keep, 
being  unable  to  emulate  the  snooty  tech- 
nicians  by   handing   in   swindle   sheets.) 

THINGS  are  happening  on  projec- 
tion developments  behind  the  scenes. 
Rumblings  reach  us  concerning  new 
light  sources,  metal  reflectors,  reversed 
floor  slope,  three-dimensional  pictures, 
new  color  systems  involving  radical 
changes  in  projection  apparatus,  mask- 
less  screens,  and  many  other  develop- 
ments which  render  hazardous  in  the  ex- 
treme any  prediction  as  to  what  the  pro- 
jection process  will  be  like  ten  years 
hence. 

And  yet  there  are  those  who  having; 
entered  the  craft  twenty  years  ago  have 
learned  nothing  since.  Most  of  these- 
fellows  are  worrying  about  television,  the 
application  of  which  to  the  theatre  fieldi 
appears  extremely  doubtful,  the  while 
they  are  unable  to  locate  a  blown  tube. 

THE  way  the  sound  reproducer  busi- 
ness is  now  set  up  occasions  wonder 
as  to  with  whom  the  organized  sound 
servicemen  will  bargain.  Sound  service 
seems  definitely  headed  in  the  direction 
taken  years  ago  by  projector  service,  that 
is,  service  when  needed  and  requested. 
More  anon  on  this  interesting  specula- 
tion. 

OUR  16  mm.  information  service  pro- 
gram is  pretty  well  lined  up  now — 
even  though  we  disbelieve  all  these  tall 
tales  emanating  from  towns  at  the  cross- 
roads relative  to  16  mm.  being  "just  as- 
good"  as  35  mm.  projection,  and  those 
taller  tales  from  cities  anent  16  mm.  de- 
livering "perfect"  20-foot  pictures  at 
throws  exceeding  100  feet. 

WE  REPEAT:  please  notify  I.  P.  of 
any  change  of  address.  A  penny 
postcard,  stating  both  old  and  new  ad- 
dresses, will  do  the  trick.  It  helps  so. 
very  much. 

BUY   Xmas    Seals,   the   purchase   of 
which  has  helped  many  within  the 

craft  in  the  past.     Now  it's  your  turn.. 
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INCREASED  INCOME 


AT  THE  BOXOFFICE; 
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A  good  show!  That's  the  talk,  the  thought,  of  every  projectionist. 
Whatever  will  increase  the  audience  appeal  is  of  prime  interest  to 
you,  of  course. 

Better  light  on  the  screen  is  the  key  to  a  fine  show — the  key  to  back 
rows  filled — the  key  to  increased  income  at  the  boxoffice. 

Simplified  high-intensity  projection  guarantees  this  top  quality  show 
— the  show  that  pleases  every  person  in  the  audience — brings  them  back 
— and  brings  their  friends. 

BRENKERT  ENARC  is  Simplified  high-intensity  in  its  most  modern, 
most  practical,  most  economical  form.  Ask  the  efficient,  thoroughly 
helpful  Brenkert  dealer  to  tell  you  about  this  marvelous  projection  lamp. 
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AN    ANALYSIS    OF    IMPERFECTIONS 
APPARENT  ON  THE  SCREEN 


By  A.  C.  SCHROEDER 

MEMBER,    PROJECTIONIST    UNION    150,    LOS    ANGELES,    CALIFORNIA 


SINCE  sound  pictures  were  intro- 
duced there  has  been  little  atten- 
tion paid  to  visual  projection.  It 
behooves  us,  therefore,  to  consider 
methods  for  improving  the  screen  image, 
to  level  a  critical  eye  upon  existing  faults 
and  to  consider  the  reasons  for  them. 

Suppose  there  is  a  hop  in  the  picture, 
often  called  "jump,"  when  the  picture 
does  not  remain  steady  but  moves  up 
and  down.  Sometimes  this  movement  is 
at  a  steady  rate;  sometimes  it  is  irregu- 
lar. The  type  of  jump  indicates  the 
cause.  The  regular  up-and-down  move- 
ment usually  is  due  to  some  defect  in 
the  intermittent  mechanism,  including 
the  intermittent  shaft,  the  sprocket,  and 
dirt  on  the  sprocket.  Ordinarily  this 
will  cause  the  picture  to  hop  four  times 
during  every  foot  of  the  film. 

Older  projectionists  remember  that 
these  troubles  usually  occurred  on  Satur- 
day nights,  when  the  machines  were 
speeded  up  excessively  to  get  the  break 
sooner  and  "dump  the  house."  At  the 
increased  speed  the  picture  might  start 
to  jump,  due  to  insufficient  tension  on 
the  shoes  to  stop  the  film  at  the  same 


Here  is  a  pertinent  reminder  of  every- 
day screen  defects  of  such  common 
occurrence  as  to  be  almost  taken  for 
granted  by  projectionists,  together  with 
a  summary  of  the  more  unusual 
troubles,  past  and  present,  which  es- 
cape casual  notice.  Particularly  inter- 
esting is  the  author's  evaluation  of  the 
Suprex-type  arc,  especially  with  refer- 
ence to  quantity  and  quality  of  screen 
light    and    carbon    length. — Editor. 

position  each  time.  The  result  was  an 
irregular  up-and-down  movement  as  to 
both  rate  and  amount — some  being 
barely  perceptible,  while  others  seemed 
likely  to  hit  the  ceiling.  Loose  tension 
shoes  also  cause  a  jump  at  normal  speeds. 
Here  is  one  blessing  of  sound  pictures: 
the  speed  is  now  practically  uniform, 
and  we  no  longer  see  a  man  racing  across 
the  screen  when  he  should  be  walking. 
Some  "shooting  galleries"  still  run  film 
above  normal  speed,  but  the  increase  is 
not  so  much.  Years  ago  the  accepted 
projection  speed  was  60  feet  per  minute, 
but  on  many  Saturday  nights  I  ran  them 
at  120.  and  cranking  the  machine  at 
that.     Film  speed  now  is  90  per  minute, 

[71 


and  rarely  do  the  "joints"'  run  them 
faster  than  95.  So  little  time  is  gained 
thereby  as  to  render  the  practice  value- 
less. In  fact,  it  means  poor  sound  re- 
production, but  that  is  a  minor  considera- 
tion to  many  managers. 

Causes    of    Picture    Jump 

Picture  jump  may  also  be  due  to 
numerous  other  troubles:  worn  parts  in 
the  movement,  or  in  the  tracks  or  ten- 
sion shoes;  the  film  trap  may  not  close 
completely,  due  to  sticking  or  foreign 
objects  in  the  way;  tension  shoes  cocked 
or  sticking  (yes,  it  has  happened)  ;  loops 
that  are  too  short,  defective  sprocket 
holes  in  the  film,  poorly  made  splices, 
and  sometimes  the  hop  is  in  the  film 
itself,  a  rarity  nowadays.  Another  rarity 
is  a  shaky  booth,  although  I  have  seen 
some  in  which  the  picture  moved  when 
the  projectionist  ("operator"  then) 
walked  across  the  room. 

Worn  sprocket  teeth  and  short  loops 
are  doubly  bad,  since  they  ruin  not  only 
the  performance  but  also  the  sprocket 
holes  on  the  film,  so  that  when  the  film 
is  run  on  a  good  projector,  and  with 
loops  of  the  proper  size,   picture  jump 
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will  be  occasioned  by  the  damaged  holes. 

Side  motion  is  usually  caused  by  the 
lateral  guide  rollers  at  the  top  of  the 
film  trap  being  adjusted  too  loosely.  An- 
other possibility  on  the  older  Simplex 
is  where  the  small  shoe  at  the  top  of  the 
film  trap  door  comes  loose  and  the  top 
end  of  it  swings  out,  touching  the  guide 
roller  and  holding  it  away  from  the  film. 
The  rickety  machine  also  causes  this  type 
of  trouble. 

Now,  how  about  screen  light?  With 
the  profusion  of  new  lamps  the  light 
situation  should  be  about  settled.  But 
is  it?  The  writer  thinks  not.  True, 
bills  for  current  have  been  cut  sub- 
stantially, but  the  carbon  bill  has  not 
dropped  much.  It  seems  to  me  that 
the  price  of  Suprex  carbons  is  inordin- 
ately high,  because  the  quantity  of  car- 
bon (cubic  inches)  consumed  with  this 
lamp  is  very  much  less  than  we  used 
with  the  old  rotating-type,  high-intensity 
lamps.  It  may  be  more  difficult  to  make 
these  new  carbons,  materials  may  cost 
more,  and  then  there  is  the  cost  of  new 
machinery  and  of  development  which  the 
consumer  must  absorb  ultimately.  But 
why  have  the  positive  carbons  been  made 
just  this  length?  Apparently,  at  this 
length  the  stubs  will  be  the  most  numer- 
ous; or  should  I  say,  longest?  We  could 
easily  use  a  positive  several  inches 
longer;  in  fact,  a  positive  20  inches  long 
will  work  nicely  in  our  lamps.  Possibly 
there  are  reasons  why  this  cannot  be 
done.  I  would  be  intensely  interested 
to  hear  these  reasons.  A  German  manu- 
facturer has  brought  out  a  9  mm.  positive 
20  inches  long. 

Turning  to  the  theatre  again,  I  don't 
know  whether  the  light  has  been  im- 
proved or  not,  generally  speaking.  In 
many  theatres  the  light  has  been  im- 
proved by  Suprex  lamps,  but  in  most 
cases  the  light  is  definitely  not  good.  By 
this  is  meant  not  the  quantity  but  the 
quality  of  light.  We  use  8  mm.  carbons 
and  have  no  trouble  getting  a  clear  field 
over  the  entire  screen.  However,  with 
the  7  mm.  carbon  the  crater  is  quite  a 
bit  smaller,  and  it  seems  next  to  im- 
possible to  clear  up  the  corners  and  still 
maintain   good  light. 

I,  personally,  have  had  no  experience 
with  the  7  mm.  set-up,  so  I  don't  know 
what  can  be  done  with  it ;  but  from  what 
I  see  in  other  theatres  it  appears  im- 
possible to  effect  improvement,  even 
where  they  have  very  good  projectionists. 
If  my  deductions  are  correct,  poor 
screen  illumination  is  not  the  fault  of 
the  crew. 

The  carbon  problem  apparently  has 
not  yet  been  solved.  With  some  carbons 
the  light  seems  to  "come  and  go."  The 
light  flares  up,  becomes  extremely 
bright;  a  few  seconds  later  it  becomes 
very  dim.  A  few  more  seconds  and  it 
is  bright  again.  This  may  continue  for 
six  or  seven  minutes.    We  have  not  had 


so  much  of  this  lately,  but  occasionally 
we  experience  it.  Then,  some  carbons 
sputter  and  spit  for  three  or  four  min- 
utes after  being  lighted.  Baking  the 
carbons  in  the  lamp  helps  some,  as  does 
splitting  the  coating  along  the  side;  but 
with  some  carbons  neither  nor  both  of 
these  measures  do  any  good,  and  the 
carbon  goes  merrily  on  spitting.  Of 
course,  this  shows  up  as  a  flicker  on 
the  screen. 

I  may  seem  to  be  harsh  and  con- 
demnatory of  the  Suprex-type  lamp  and 
the  carbons,  but  with  all  their  faults,  the 
crew  in  our  theatre  like  the  particular 
set-up  we  have  now  much  better  than 
the  old  high-intensity  lamps. 

In  many  smaller  houses  the  illumina- 
tion still  is  on  the  low  side,  and  flicker- 
ing and  discolored  fight  is  often  seen. 
Most  of  this,  I  presume,  is  due  to  anti- 
quated equipment,  the  balance  probably 
being  due  to  carelessness.  But  how 
about  prints  so  dark  that  one  cannot 
force  any  light  through?  Here  is  where 
sound  hits  us  in  a  vital  spot.  The  per- 
forated screen  is  robbing  us  of  oodles 
of  light,  and  it  is  not  helping  sound, 
either,  because  there  must  be  a  few  db. 
attenuation  as  the  sound  goes  through 
the  screen. 

Sound  Screens,  Extraneous  Light 

Many  of  our  screens  are  not  cleaned 
often  enough.  It  is  surprising  how  much 
light  is  lost  with  a  dirty  screen.  An- 
other problem  is  the  screen  that  is  im- 
properly cleaned,  with  blotches  all  over 
it  and  bright  areas  here  and  dark  ones 
there.  Seams  and  torn  places  are  an 
eyesore,  as  are  also  indentations  made  by 
objects  thrown  at  the  screen  by  small 
boys,  or  dirty  spots  made  in  the  same 
way.  Screen  wrinkles  are  unforgiv- 
able in  projection  work. 

Extraneous  light  reaching  the  screen 
detracts  considerably  from  the  screen 
image,  having  somewhat  the  effect  of 
the  illumination  being  reduced.  Although 
the  total  light  on  the  screen  is  greater, 
the  contrast  between  the  light  and  the 
dark  objects  is  reduced,  thus  making 
the  picture  more  indistinct  that  it  would 
be  otherwise.  Extraneous  light  may  come 
either  from  the  house  lights  directly, 
or,  more  commonly,  may  be  reflected 
from  some  light-colored  surface  onto  the 
screen.  Frequently  this  light  is  of  red- 
dish hue,  which  is  certainly  not  con- 
ducive to   eye-comfort. 

Focus  is  a  never-ending  projection 
problem.  We  all  know  the  shortcom- 
ings of  film  from  certain  studios.  When 
the  film  itself  is  so  blurry  that  it  looks 
like  a  wool  blanket,  it  is  useless  to  try 
to  wiggle  the  lens  back  and  forth  in 
an  effort  to  improve  it.  Given  a  good 
print,  when  there  is  trouble  with  sharp 
focus  we  again  encounter  the  problem 
of  worn  parts  at  the  gate  and  at  the  film 


trap.  If  the  film  cannot  be  kept  in  the 
same  plane,  or  if  the  film  is  curved 
instead  of  flat,  it  is  impossible  to  keep 
the  picture  focused. 

Previously  we  mentioned  loose  guide 
rollers  in  connection  with  side  motion. 
Here  again  we  have  trouble  from  these 
rollers,  but  this  time  it  is  because  they 
are  adjusted  too  snugly,  causing  the 
film  to  buckle  and  throwing  either  the 
center  or  the  edges  of  the  picture  out 
of  focus.  After  a  compromise  lens  posi- 
tion is  found,  the  film  will  probably 
buckle  in  the  other  direction  and  will 
be  out  a  mile.  We  try  again  and  wait 
for  the  next  buckle.  Frequently  this 
occurs  so  rapidly  that  the  effect  approxi- 
mates flutter.  The  picture  flutters  back 
and  forth  like  a  flag  in  a  breeze,  pre- 
cluding any  possibility  of  obtaining  a 
satisfactory  screen  image. 

Buckling  is  often  due  to  the  condition 
of  the  film  itself.  When  the  film  dries 
out  it  changes  shape,  so  to  speak,  the 
edges  and  the  center  part  of  the  film 
are  no  longer  the  same  length,  so  that 
the  edges  will  be  more  or  less  flat  in  a 
lengthwise  direction,  and  the  center  will 
have  a  series  of  humps  all  along  the 
entire  length.  Such  a  film  will  be 
buckled  as  it  passes  the  aperture,  and 
parts  of  the  picture  will  be  out  of  focus. 
This  condition  also  causes  the  film  to 
snap  from  one  extreme  to  the  other. 

Of  interest  in  this  connection  is  our 
experience  with  Grandeur  film  some 
years  back.  This  film  was  70  mm.  wide, 
twice  the  present  standard.  Naturally, 
such  film  was  more  prone  to  buckle 
than  was  the  narrow  film.  To  overcome 
this  tendency  to  buckle,  the  front  plate 
and  the  film  trap  door  on  the  Grandeur 
machines  were  a  sort  of  angular  affair. 
The  part  above  the  aperture  sloped 
toward  the  lens  at  an  angle  of  from  15 
to  20  degrees  from  the  vertical  (with 
the  machine  on  the  level,  so  that  it 
would  be  at  the  same  height  as  the 
center  of  the  screen).  The  part  at  the 
aperture  and  a  small  space  immediately 
above  and  below  it  was  vertical.  Just 
below  this  was  another  angle,  the  plate 
and  film  trap  door  sloping  away  from 
the  lens,  also  at  from  15  to  20  degrees. 
This  caused  the  film  to  be  bent  at  an 
angle,  both  above  and  below  the  aper- 
ture, and  it  was  then  almost  impossible 
for  it  to  also  bend  at  another  angle  in 
a  direction  across  the  aperture,  thus 
effectively  eliminating  any  tendency 
toward  buckling. 

These  conditions  (buckling  and  focus) 
are  aggravated  when  using  lenses  of 
short  focal  length.  With  a  lens  of  5  or 
6  inches  in  focus  there  is  little  trouble; 
but  with  a  lens  of  from  21/2  to  3%  inches, 
life  is  just  one  terrible  focus  after  an- 
other. 

I  nearly  forgot  projection  angles.  Boy, 
is  this  another  nightmare!     All  that  can 
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EASTMAN  Super  X  Panchromatic  Nega- 
tive not  only  promises  superlative  photo- 
graphic quality,  but  delivers  it  with  un- 
broken regularity.  It's  reliable.  In  no 
other  way  could  it  possibly  maintain  its 
position  as  the  world's  most  widely  used 
motion  picture  negative  film.  Eastman 
Kodak  Company,  Rochester,  N.  Y.  (J.  E. 
Brulatour,  Inc.,  Distributors,  Fort  Lee, 
Chicago,  Hollywood.) 


EASTMAN  SUPER  X 

PANCHROMATIC    NEGATIVE 
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BOTH  ARE  TRANSPORTATION 


BUT  WHAT  A  DIFFERENCE 


In  comparison  with  modern  SIMPLIFIED  HIGH 
INTENSITY  projection  old  style  low  intensity  pro- 
jection is  as  out-of-date  as  the  horse  and  buggy.  And 
as  uneconomical. 

The  picture  on  the  screen  is  all  you  have  to  sell. 
Clear,  snappy  black  and  white  and  good  accurate 
color  pictures  can  only  be  projected  properly  with 
high  intensity  light,  such  as  audiences  are  accustomed 
to  in  the  big  theaters. 

SIMPLIFIED  HIGH  INTENSITY  projection  is 
no  longer  a  luxury.  Almost  any  house  can  afford  it. 
And  every  house  can  make  it  a  business  builder. 


SIMPLIFIED 


SIMPLIFIED  — 

1-SIMPL1F1ED  LAMP  MECHANISM       2-FEWER  LAMP  PARTS 

3-LOWER  ARC  CURRENT 

Two  to  three  times  as  much  light  on  the  screen  as 
you  get  from  low  intensity,  costs  so  little  more  than 
you  are  now  paying,  that  one  extra  admission  per  show 
will  cover  it. 


Write  for  the  new,  free,  illustrated  book 
Triangle  In  Picture  Projection." 
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be  done  is  to  focus  the  center  of  the 
picture  and  let  it  go  at  that.  Here,  too, 
the  short-focus  lenses  have  the  worst  of 
it.  Some  of  the  boys  stop  down  the 
lens,  which  helps  the  focus;  but  what 
can  they  do  then  to  get  some  light  on 
the  screen — especially  on  those  22-  and 
24-foot  screens?  We  tried  stopping 
clown,  but  had  to  remove  the  stops  again 
in  order  to  get  some  brilliance  on  the 
screen.  We  have  tried  lenses  that  gave 
us  a  better  focus,  but  again  the  light 
was  poor;  and  with  other  lenses  the 
conditions  were  reversed. 

Regarding  focus,  we  should  mention 
the  colors  seen  on  the  screen  due  to 
chromatic  aberration.  I  have  not  seen 
this  condition  for  years,  but  possibly 
it  still  exists  in  some  places.  This  is 
due  to  a  faulty  lens,  about  which  pro- 
jectionists can  do  little.  Experienced 
projectionists  can  tell  quickly  when 
[here  is  a  drop  of  oil  on  the  lens.  It 
looks  funny  on  the  screen  and  I  cannot 
describe  it  exactly.  The  remedy  is 
obvious,  but  its  "sure-thing"  application 
is  difficult.  Keeping  the  machine  im- 
maculate helps,  but  there  still  will  be 
occasional  traces  of  oil  on  the  rear  sur- 
face on  the  lens. 

An  invisible  accumulation  of  dirt  and 
smudge  forms  on  the  lens.  The  picture 
lcoks  alright,  yet  when  the  lens  is 
cleaned  the  picture  is  sharper,  proving 
the  presence  of  a  film  on  the  lens.  This 
occurs  also  on  the  inner  surfaces,  but 
not  so  fast.  The  lens  should  be  taken 
apart  and  thoroughly  cleaned  more  fre- 
quently than  is  the  custom.  When  should 
this  be  done?  The  projectionist  should 
not  do  this  on  his  own  time;  yet  most 
managers  will  not  pay  for  the  extra 
time  required.  This  problem  exists  with 
practically  all  projection  equipment.  Be- 
fore the  show  about  all  a  man  can  do  is 
clean  the  lamphouse  and  the  mirror, 
test  for  sound,  play  a  record  and  thread 
a  projector.  Then  the  boss  comes  around 
to  see  if  there  is  a  drop  of  oil  on  the 
machine! 

Effect   of  Projection  Angles 

Returning  to  projection  angles,  which 
occasion  considerable  distortion,  char- 
acters are  lengthened  to  an  extent  de- 
pending upon  the  degree  of  angle.  This 
makes  the  characters  look  thin.  When 
the  seats  close  to  the  screen  and  off  to 
the  side  are  occupied  it  aggravates  the 
trouble,  making  the  screen  people  look 
like  beanpoles.  Vertical  parallel  ob- 
jects are  no  longer  parallel,  but  are 
wider  at  the  bottom  than  at  the  top;  and 
if  the  object  happens  to  be  near  the  edge 
of  the  picture,  it  is  no  longer  vertical 
either,  the  lower  part  being  further  from 
the  center-line  of  the  screen  than  the 
upper  portion. 

(TO  BE  CONTINUED) 


A  UNIQUE  METHOD  FOR  ALIGNING 
CARBON  ARC  LAMPHOUSES 

By  JACK  K.  LEATHERMAN 

MEMBER,    PROJECTIONIST    UNION    511,    JACKSONVILLE,    FLORIDA 


LAMPHOUSE  alignment,  it  done 
properly,  requires  a  very  accurate 
system.  To  align  the  optical  axis  of  a 
horizontal  arc  with  that  of  the  projec- 
tion lens  1  use  the  principle  of  the  sur- 
veyor's telescope.  The  gadget  used  is 
a  brass  cylinder  with  cross-hairs  in  each 
end  (Fig.  1).  To  use,  it  is  clamped 
in  the  lens  holder  of  the  projector,  and 
by  sighting  through  the  front  end  the 
center  of  the  positive  carbon  is  brought 
into  alignment  with  the  centers  of  both 
cross-hairs  simultaneously.  When  this  is 
done  the  lamp  is  in  perfect  line  both 
horizontally  and  vertically  with  the  lens. 
Remember  that  when  sighting  the 
carbon  end,  only  the  end  must  be  seen; 
if  its  length  is  observed,  the  lamp  must 
be  adjusted  until  it  is  concealed  behind 
the  circumference  of  the  end. 

Procedure  on  Assembling 

For  those  interested  in  making  a 
"centering  barrel,"  a  few  pointers  might 
be  helpful.  The  barrel  is  six  inches 
long  and  the  same  diameter  of  your 
projection  lens.  The  brass  tube  should 
be  from  stock  not  less  than  1/16  inch, 
to  insure  rigidity.  When  buying  the 
tube  have  the  dealer  saw  both  ends  off 
square,  which  precaution  costs  no  more 
and   avoids   considerable   trouble. 

After  smoothing  the  ends  of  the  tube, 
lay  out  the  circumference  of  one  end 
into  quarters.  Use  a  knife  edge  to  mark 
these  divisions.  Extend  the  quarter 
division  marks  back  on  the  barrel  Y4 
inch,  and  at  the  end  of  each  mark 
drill  small  holes  to  accommodate  hair 
wires.  When  you  have  finished  drilling 
one  end  you  should  have  four  holes 
90°    apart. 

We  must  now  drop  a  perpendicular 
line  from  one  of  the  holes  to  the  bot- 
tom of  the  tube.     Place  the  tube   (holes 


and  allow  it  to  hang  down  past  the 
tube.  At  the  lower  end  of  the  thread 
attach  a  small  plumb-bob.  Using  the 
thread  as  a  guide,  inscribe  a  mark  for 
the  lower  hole  on  the  barrel.  Use  this 
mark  as  a  starting  point  to  lay  off  this 
end  of  the  tube  in  quarters,  and  drill 
as  you  did  before.  When  finished,  the 
holes  of  both  ends  should  be  per- 
ptndicular   to  each   other. 

Now  to  string  the  hair  wires  through 
the  holes  so  as  to  form  a  cross  at  each 
end  of  the  barrel.  The  wires  should 
be  No.  38  copper;  wire  from  a  dis- 
carded radio-frequency  choke  will  suf- 
fice. Draw  the  wires  tight  and  apply 
a  little  solder  in  each  hole.  Remove 
surplus  solder  so  that  the  tube  will  not 
bind  in  the  lens  holder.  When  both 
sets  of  "cross-hairs"  are  in  place,  you 
art  ready  to  check  the  tube  for  ac- 
curacy. 

Preparing,  Using  the  Target 
On  a  sheet  of  paper  draw  a  circle 
"target"  8  inches  in  diameter  and  divide 
same  into  quarters.  Mount  the  barrel 
horizontally  in  a  small  vise  and  attach 
to  a  chair  or  stool.  Tack  the  target 
on  a  wall  level  with  the  centering  bar- 
rel. Sighting  through  the  barrel,  line- 
up the  cross-hairs  with  target  quarter 
marks,  and  get  the  target  circle  to  just 
fit  the  inner  circle  of  the  barrel. 

If  these  conditions  are  fulfilled  simul- 
taneously, the  gadget  is  ready  to  check 
your   lamphouses. 

Should  a  more  accurate  instrument 
be  desired,  I  would  suggest  taking  an 
old  lens  barrel  to  an  optical  repair  shop 
and  have  them  mount  the  cross-hairs. 
Optical  glass  might  be  placed  in  both 
ends  to  protect  the  cross-hairs  from 
possible  damage.  An  estimate  for  such 
a   job   in   this   locality   was   five   dollars. 
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upward)  on  an  absolutely  level  table 
so  that  one  hole  slightly  overhangs  the 
table.   Through  this  hole  fasten  a  thread 


There  may  be  some  readers  of  I.  P.  who 
can  suggest  either  an  extension  or  alter- 
ation of  this  process.    Let's  hear  about  it. 


S.M.P.E.    PROJECTION    GROUP    REJECTS 
ACADEMY  INCREASED  APERTURE  PLAN 


Appended  hereto  is  the  report  of  the  Projection  Practice  Committee  of  the 
S.  M.  P.  E.  on  the  proposal  of  the  Research  Council  of  the  Academy  of  M.  P. 
Arts  &  Sciences  to  increase  the  size  of  the  present  projector  aperture.  Approved 
by  Committee  members  to  a  man,  this  report  was  presented  to  the  recent 
S.  M.  P.  E.  Convention,  which  voted  unanimously  to  sustain  the  Committee  in 
its  findings. 

Following  this  action  by  the  Society,  the  Academy  issued  a  statement  relative 
to  the  aperture  question,  which  release  is  also  appended.  The  divergence  of 
opinion  between  these  two  groups  is  discussed  in  detail  on  the  editorial  page. 


IN  VIEW  of  the  fact  that  essential 
action  photographed  upon  the  film 
is  often  cut  off  from  the  screen  during 
the  process  of  projection,  the  Projection 
Practice  Committee  of  the  S.M.P.E. 
recommended  last  May  that  cameramen 
draw  upon  the  ground-glasses  of  their 
view-finding  devices,  hair-line  rectangles 
that  could  be  used  as  guides  or  danger 
signals  in  composing  their  scenes.  Speci- 
fically, the  proposal  was  to  inscribe 
upon  the  ground-glass  a  hair-line  rect- 
angle 0.815  x  0.590  inch,  which  would 
be  slightly  within  the  dimensions  of  the 
standard  projector  aperture,  which  are 
0.825  x  0.600  inch. 

To  avoid  misunderstanding,  it  should 
be  emphasized  that  this  would  make  no 
change  in  the  photographic  area  of  the 
film,  but  would  act  only  as  a  warning 
to  the  cameramen  that  the  heads  or  feet 
of  their  actors  are  approaching  the 
points  at  which  their  images  would  not 
be  projected  upon  the  screen  in  the 
theatre.  By  adopting  dimensions  slightly 
smaller  than  the  existing  projector  aper- 
ture dimensions,  allowance  was  made 
for  screen  masking,  film  weave  in  the 
projector,  keystone  effect,  etc. 

Rejects    Academy    Proposal 

On  September  16  last  the  Academy 
of  M.  P.  Arts  and  Sciences  issued  a 
memorandum  dealing  with  proposed  re- 
visions of  the  dimensions  of  the  stand- 
ard projector  aperture,  the  stated  pur- 
pose being  to  decrease  the  possibilities 
of  cutting  off  the  images  of  the  heads 
and  feet  of  actors  from  the  screen. 
Among  other  alleged  advantages  were 
superior  pictorial  composition  of  the 
scene  during  production,  and  the 
facilitating  of  composite  and  process 
shots,  etc.  Specifically,  the  proposal  was 
that  the  dimensions  of  the  projector 
aperture  be  increased  to  0.615  x  0.846 
inch,  and  that  the  projector  aperture  be 
moved  laterally  so  that  its  center-line 
would  coincide  with  the  center-line  of 
the  camera   aperture. 

The  Projection  Practice  Committee  is 


unable  to  concur  in  the  Academy's  pro- 
posal  for   several  reasons: 

(a)  Film  Shrinkage  and  Weave.  At 
the  time  the  present  dimensions  of  the 
projector  aperture  (0.825  x  0.600  inch) 
were  established,  careful  consideration 
was  given  to  the  extent  of  shrinkage 
and  weaving  of  the  film,  and  it  was  felt 
that  the  dimensions  arrived  at  repre- 
sented a  limit  that  did  not  leave  much 
margin  of  safety  with  respect  to  fram- 
ing the  picture  in  the  aperture.  The 
combined  effect  of  shrinkage  and  weav- 
ing during  film  travel,  occurring  through- 
out the  photographic,  processing,  and 
projection  processes,  even  at  present 
may  lead  to  a  danger  of  non-framing 
of  the  picture  by  the  projector  aper- 
ture. Before  any  attempt  is  made  to 
encroach  upon  the  small  margin  of 
safety  now  remaining,  careful  considera- 
tion should  first  be  given  to  the  maxi- 
mum lateral  film  shrinkage  and  weave, 
and  present  and  past  releases  should 
be  checked  to  determine  how  closely  the 
studios  and  laboratories  are  maintaining 
present-day    standards. 

Everyday  experience  shows  that  there 
is  great  variation  in  the  lateral  displace- 
ments of  the  picture  on  the  film  as  well 
as  of  the  sound-track.  Under  these 
circumstances  the  adoption  of  the  Acad- 
emy proposal  would  often  permit  the 
lateral  frame  line  of  the  camera  aper- 
ture to  appear  upon  the  right-hand  side 
of  the  screen,  and  in  extreme  cases 
even  the  images  of  the  sprocket-holes 
might  appear  in  the  picture. 

In  the  present  standard  a  difference 
of  0.0065  inch  is  allowed  between  the 
center-lines  of  the  camera  and  projector 
apertures,  this  allowance  being  made  to 
compensate  in  some  measure  for  film 
shrinkage,  and  to  prevent  the  appear- 
ance of  the  camera  aperture  edge  upon 
the  screen.  The  difference  was  allowed 
in  one  direction  in  view  of  the  fact  that 
the  shrinkage  occurring  subsequently  to 
photographing  is  regarded  as  always  in 
the  same  direction,  namely,  toward  the 
guided  edge  of  the  film,    (which  is  the 
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fixed  datum).  Such  allowance  is  not 
included  in  the  Academy  proposal,  in 
view  of  the  fact  that  the  camera  aper- 
ture and  projector  aperture  center-lines 
are  made  to  coincide. 

It  may  be  contended  that  shrinkage 
by  itself  may  not  be  sufficient  cause 
for  concern;  but  combined  with  weav- 
ing and  other  inaccuracies  occurring 
during  the  many  processes  through 
which  the  film  must  pass,  the  com- 
bination of  all  these  effects  is  likely  to 
result  unfortunately.  Cognizance  should 
also  be  taken  of  the  considerable  varia- 
tion that  occurs  not  only  in  general  re- 
lease prints,  but  particularly  with  re- 
spect to  title  apertures  in  domestic  re- 
leases, and  foreign  apertures  in  general, 
particularly  in  news  shots. 

Small  Increase  in  Area 

(b)  Photographic  Composition.  The 
claim  was  made  that  by  increasing  the 
projector  aperture  21  mils  in  the  hori- 
zontal dimension,  and  15  mils  in  the 
vertical  dimension,  opportunity  would  be 
afforded  the  cameraman  to  compose  his 
scenes  more  artistically  and  dramatic- 
ally. Simple  calculation  shows  that  in- 
creasing the  dimensions  of  the  present 
standard  projector  aperture  to  the  pro- 
posed values  will  result  in  an  increase 
of  area  of  projected  aperture  of  only- 
five  per  cent.  In  linear  dimensions,  this 
would  mean  an  addition  to  a  20  x  15- 
foot  screen  picture  of  only  three  inches 
on  each  side,  and  2^  inches  at  top  and 
bottom. 

It  is  exceedingly  doubtful  whether 
such  small  increase  in  linear  dimensions 
would  add  appreciably  to  the  dramatic 
delineation,  particularly  when  the  in- 
dustry at  various  times  has  seriously 
considered  widths  of  film  up  to  50  and 
even  70  mms.  as  necessary  for  adequate 
improvement  of  dramatic  scope.  In 
view  of  the  50  or  100  per  cent  enlarge- 
ment of  scope  required,  therefore,  the 
21/£  per  cent  proposed  increase  is  obvi- 
ously negligible.  It  is  just  as  obvious 
that  appropriation  of  even  the  few  thou- 
sandths of  an  inch  still  remaining  for 
safety  during  projection  would  never  in 
any  reasonable  sense  achieve  the  photo- 
graphic improvement  sought  for,  up  to 
the  limit  of  the  35  mm.  film. 

Furthermore,  the  fact  must  be  taken 
into  account  that  the  effect  of  the  pic- 
ture upon  the  spectator  is  a  function 
not  only  of  the  size  of  the  picture  upon 
the  screen  but  also  the  distance  of  the 
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With  your  present  low-intensities  you  are  paying  for  DeLuxe  thea- 
tre-type projection  without  getting  it. 

Simplified  High-Intensity  Projection  affords  real  economy,  giving 
two  to  three  times  as  much  light  as  your  low-intensity  at  a  greatly 
reduced  cost  per  unit  of  light. 

Only  High-Intensity  Projection  provides  the  white  light  essential 
to  satisfactory  projection  of  the  new  color  pictures  which  are  being 
shot  under  lights  having  the  same  characteristics. 


SIMPLIFIED 


Viahjf^nts/nsitu 


PROJECTION 


is  within  the  reach 

of  even  the  smallest 

theatre 
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Write  for  interesting 
catalog  and  name  or 
your  nearest  independ- 
ent Theatre  Equipment 
Dealer.  He  will,  with- 
out obligation,  arrange 
to  demonstrate  the 
Strong  lamp  in  your 
theatre. 


Qua/ia*deed 


LAMPS 


■JL  STRONG  ELECTRIC  C~r. 

2501   LAGRANGE  ST.        TOLEDO,  OHIO,  U.  S.  A. 

EXPORT  OFFICES: 
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PROJECTOR  PRICE  COM- 
PLETE, LESS  LAMP  AND 
SOUND     REPRODUCER: 


$1235 

F.O.B.    CHICAGO 


Threading  Convenience 

Analyze  Motiograph's  film  path  and  you  will  see  sensible  engineering 
which  takes  into  consideration  the  projectionist's  problems.  First  of 
all,  generous  room  for  threading. 

The  film  gate  is  equipped  with  a  friction  gate  holder,  adjustable  to  your 
individual  tension,  permitting  easy  opening  and  closing  .  .  .  yet  holding 
the  gate  firmly  in  any  position. 

Another  one  of  the  important  features  is  that  Motiograph's  entire  main 
frame  moves  up  and  down,  thus  preventing  loop  sizes  from  varying 
during  the  framing  operation. 

Also  worthy  of  mention  is  the  Motiograph  tension  system.  Note  the 
size  and  length  of  both  the  track  and  the  tension  shoes  in  the  illustration. 
This  long  tension  system  smooths  out  the  film  and  holds  it  more 
rigidly  during  the  interval  when  the  film  remains  stationary. 

Why  not  make  it  a  point  to  stop  in  at  your  Motiograph  distributor 
on  "Film  Row"  and  examine  the  craftsmanship  and  many  features 
which  are  embodied  in  a  Motiograph  for  the  projectionist's  convenience. 


MOTIOGRAPH,  INC.  4431  W.  LAKE  STREET,  CHICAGO,  ILLINOIS. 


LM1II 


THE    WORLD'S    FINEST    PROJECTOR    DESIGNEb    FOR    ALL    STANDARD    SOUND    EQUIPMENT 


MOTIOGRAPH    DISTRIBUTORS    SPAN    THE    NATION 
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viewer  from  the  screen.  Considering 
the  average  viewing  distance  found  in 
theatres,  it  is  felt  that  the  effect  of  a 
2%-per  cent  increase  in  the  dimensions 
of  the  screen  picture  will  be  negligible. 
The  angle  subtended  by  a  20-foot,  6- 
inch  screen  at  the  eye  of  a  spectator 
seated  fifty  feet  from  the  screen  would 
be  exactly  the  same  as  if  the  spectator 
were  viewing  a  20-foot  screen  l1/^  feet 
nearer. 

Sympathetic  to  Large  Area 

Although  the  foregoing  remarks  have 
been  specifically  connected  with  screen 
images,  it  is  obvious  that  they  apply 
equally  well  to  studio  sets  and  camera 
images.  The  Projection  Practice  Com- 
mittee is  sympathetic  toward  any  at- 
tempt to  improve  photographic  composi 
tion,  scope  of  scenes,  size  of  aperture 
plates,  etc.,  that  would  result  in  any 
real  advantage;  but  it  is  the  Commit- 
tee's feeling  that  the  change,  to  be  justi- 
fiable, would  have  to  be  entirely  more 
substantial  than  is  possible  in  existing 
mechanisms. 

In  the  case  of  the  Academy's  pro- 
posed specifications,  it  is  the  Com- 
mittee's feeling  that  any  advantage  re- 
sulting therefrom  will  be  negligible,  and 
the  difficulties  attending  the  introduc- 
tion thereof  into  existing  practice 
would  be  very  serious,  as  outlined  in 
other  sections  of  this  report. 

(c)  Screens  and  Masking.  It  is 
obvious  that  any  enlargement  of  the  pro- 
jector aperture  will  produce  an  enlarge- 
ment of  the  screen  image,  and  that  con- 
sequently the  screen  will  have  to  be  re- 
masked.  Moving  the  masking  is  in  itself 
a  fairly  expensive  job;  but,  in  addition, 
it  should  be  borne  in  mind  that  the 
screens  in  thousands  of  theatres  through- 
out the  country  are  by  no  means  new. 
Many  of  them  are  quite  dirty  and  dis- 
colored, and  moving  the  masking  will 
leave  a  white  border  around  the  edges 
of  the  dirty  and  faded  portion.  A  two- 
or  three-inch  white  strip  around  the 
edge  of  a  20-foot  screen  would  be  bad 
enough  in  the  case  of  black-and-white 
projection,  but  it  is  obvious  that  the 
situation  would  be  still  more  unfortunate 
when  color-pictures  are  projected.  This 
means,  then,  that  either  the  screen  must 
be  cleaned  or  otherwise  renovated,  or 
a  new  screen  must  be  purchased. 

Great   Cost  For   Little    Gain 

(d)  Cost.  It  is  extremely  difficult 
to  estimate  exactly  what  the  cost  would 
be  to  effect  a  change  from  the  present 
standard  to  the  proposed  dimensions. 
However,  a  fair  idea  may  be  gained  by 
remembering  that  there  are  approxi- 
mately 16,000  theatres  in  the  United 
States  that  would  be  forced  to  buy  new 
apertures,  shift  the  screen  masking,  and 
probably  be  required  either  to  renovate 


Director    Slaps    Projectionists 
On  Aperture  Rejection 

THE  Hollywood  Reporter  provided 
the  one  humorous  interlude  in  an 
otherwise  serious  and  rational  technical 
discussion  when  it  published  a  wire  dis- 
patched by  Edward  H.  Griffith,  described 
as  a  "well-known"  and  "progressive" 
motion  picture  director,  to  the  S.  M.  P.  E. 
Convention  then  in  session  in  N.  Y.  City. 
Typically  Hollywoodian  as  to  style, 
length  and  ignorance  of  the  problem  at 
hand,  Griffith's  wire,  as  culled  from  the 
Reporter,  is  appended  hereto: 
GENTLEMEN  READ  WITH  CONSIDERA- 
TION YOUR  STATEMENT  REGARDING 
CHANGE  APERTURE  SIZE  TODAY'S  RE- 
PORTER STOP  HAVING  BEEN  ACTIVELY 
ENGAGED  DIRECTING  MOTION  PICTURES 
FOR  SOME  YEARS  AND  CLOSE  TO 
HOLLYWOOD  PICTURE  FEEL  YOUR  DIS- 
CUSSION RELATIVE  APERTURE  CHANGE 
COMPARABLE  TO  TAIL  WAGGING  THE 
DOG  STOP  CANNOT  UNDERSTAND  WHY 
PROJECTIONISTS  SHOULD  BE  ALLOWED 
RETARD  IMPORTANT  BUSINESS  EITHER 
TECHNICALLY  OR  FROM  FINANCIAL 
ANGLE  STOP  YEARS  AGO  PEOPLE 
OPPOSED  CONSTRUCTING  BROOKLYN 
BRIDGE  BECAUSE  OF  EXPENSE  AND 
TAXES  STATING  FERRIES  PLENTY  ADE- 
QUATE STOP  HOWEVER  THAT  AD- 
VANCEMENT WORKED  OUT  BENEFICI- 
ALLY AS  HAVE  OTHERS  SINCE  STOP 
BY  PROPOSED  REDUCING  APERTURE 
SMPE  PUTTING  PICTURES  BACK  SEV- 
ERAL YEARS  BECAUSE  OF  EXPENSE  TO 
THEATERS  STOP  YEARS  AGO  MOTION 
PICTURE  HISTORY  MADE  BY  D  W 
GRIFFITH  IN  INTRODUCING  CLOSEUP 
FOR  EMPHASIS  STOP  HE  BELIEVED 
AND  IT  HOLDS  IF  AN  AUDIENCE  IS  TO 
UNDERSTAND  QUICKLY  IT  MUST  SEE 
ITS  SUBJECT  QUICKLY  STOP  DECREAS- 
ING APERTURE  HOWEVER  SLIGHT  DEF- 
INITELY REMOVES  THOUGHT  FURTHER 
AWAY  FROM  AUDIENCE  AND  IS  STEP 
BACKWARD  STOP  SPEAKING  FROM  EX- 
PERIENCE IN  MOTION  PICTURE  FIELD 
THERE  ARE  ONLY  TWO  ANSWERS  TO 
YOUR  DISCUSSION  STOP  EITHER  KEEP 
ABREAST  OF  ADVANCEMENT  AND  SPEND 
MONEY  IN  THEATRES  TO  ENLARGE  AP- 
ERTURE GIVING  PATRONS  MORE  AD- 
VANTAGEOUS SCOPE  OR  LEAVE  WELL 
ENOUGH  ALONE  BUT  DO  NOT  ADVISE 
A  STEP  WHICH  FORCES  THE  INDUSTRY 
TO  RETROGRESS  HOWEVER  SLIGHTLY 
DEPRIVING  PATRONS  EVEN  TO  THE 
SMALLEST  DEGREE  STOP  SINCERELY 
EDWARD  H  GRIFFITH 

That  ought  to  hold  you  projectionists 
of  twenty-five  years'  or  more  experience 
who  try  to  tell  a  Hollywood  director 
about  theatre  nroiection.  How  dare  you 
harass  an  ARTIST  by  considerations  of 
film  shrinkage  and  weave,  projection 
angles,  exhibition  costs  and  sundry  other 
matters  too.  too  mundane  to  merit  at- 
tention by  the  inhabitants  of  the  Citadel 
of  Culture? 

their  screens  or  buy  new  screens.  It  is 
estimated  that  the  change  could  not  be 
effected  even  in   small  theatres   for  less 


than  $50,  and  may  amount  to  as  much  as 
several  hundreds  of  dollars  when  neces- 
sary   to    purchase    new    screens. 

It  is  probably  not  too  much  to 
anticipate  that  the  cost  to  the  exhibitors 
of  the  country  would  approximate 
$1,000,000.  In  addition,  it  is  obvious 
that  all  theatres  could  not  make  the 
change  at  the  same  time.  Many  theatres 
are  in  financial  difficulties,  and  many  of 
those  that  are  not  may  not  find  it  con- 
venient to  make  the  necessary  expendi- 
ture. Accordingly,  introduction  of  the 
proposed  aperture  would  extend  over 
a  considerable  period  of  time  during 
which  much  confusion  and  many  poorly 
projected  pictures  would  result. 

Partial    Change    Impossible 

In  the  case  of  those  theatres  that 
could  not  afford  to  make  a  complete 
change  immediately,  they  could,  of 
course,  install  the  proposed  aperture; 
but  in  that  case  the  picture  would  spill 
over  upon  the  masking.  If  they  per- 
sisted in  using  the  present  standard 
aperture,  while  the  cinematographers 
were  taking  advantage  of  the  enlarged 
photographic  area  by  allowing  their 
actors  to  approach  closer  to  the  limits 
of  the  ground-glass  in  their  view-finder, 
such  theatres  would  be  cutting  off  more 
of  the  heads  and  feet  than  ever  before. 

The  Committee  is  unanimously  op- 
posed to  the  Academy  proposal  for  the 
reasons  given  above.  The  American 
Projection  Society  also  concurs  in  this 
action  of  the  Committee.  Furthermore, 
the  proposed  aperture  would  not  accom- 
plish the  objective  of  the  original 
S.M.P.E.  proposal  last  Spring,  namely, 
to  provide  the  cinematographers  with  a 
hair-line  as  a  danger  signal,  within  the 
area  enclosed  by  which  they  should 
keep  their  action.  Even  were  a  larger 
aperture  accepted,  such  a  danger  signal 
would  still  be  necessary. 

The  Society's  proposal  remains  the 
simplest,  speediest,  and  least  expensive 
method  of  avoiding  edge-of-frame  cut- 
off on  the  screen.  On  the  other  hand, 
the  Academy's  proposal  is  a  major,  ex- 
tended,   and   costly   matter. 

Accordingly,  the  Projection  Practice 
Committee  hereby  reaffirms  its  original 
proposal  and  strongly  urges  its  general 
adoption. 


Academy  Reply  to  S.M.P.E.  Recommendation 


REGARDING  the  divergence  of  tech- 
nical opinion  between  the  Academy 
and  the  S.  M.  P.  E.,  Major  Nathan 
Levinson,  vice-chairman  of  tbe  Academy 
Research  Council,  stated  that  the  latter's 
original  proposal  of  September  16,  1937, 
....  was  distributed  throughout  the 
industry  in  an  effort  to  obtain  a 
coordination  of  technical  opinion  on  the 
present    aperture     dimensions     and    the 


advisability  of  a  revision  ....  at  this 
time. 

"This  memorandum,"  said  Levinson, 
"did  not  'recommend'  an  increase  in 
the  dimensions  of  the  standard  aperture, 
but  merely  'proposed'  a  revision  in  the 
dimensions  of  the  aperture  for  the  pur- 
pose of  obtaining  the  viewpoint  of  all 
technical  authorities  in  the  industry  on 
the  matter.  .  .  Whether  or  not  any  re- 
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visions  are  adopted  by  the  industry  is 
of  little  moment  at  this  time;  but  the 
Council  is  fulfilling  its  primary  function 
in  this  matter,  as  in  all  others  with 
which  we  are  concerned,  in  acting  as 
a  clearing  house  for  the  industry  in 
carefully  investigating  all  matters  in 
connection  with  any  technical  change  in 
advance  of  making  that  change. 

Not  'Selling"  An  Aperture 

"The  Council  is  not  'selling'  an  aper- 
ture either  larger  or  smaller  than  the 
present  aperture,  but  is  only  concerned 
with  getting  the  best  possible  aperture 
for  use  in  the  industry.  Stories  in  the 
press  have  been  brought  to  our  atten- 
tion carrying  figures  purported  to  in- 
dicate the  costs  to  the  theatres  of  re- 
vision .  .  .  These  indicated  costs,  in  my 
opinion,  have  been  grossly  exaggerated. 

"In  addition,  the  revision  proposed  by 
the  Council,  is  approved  by  all  con- 
cerned and  eventually  adopted  by  the 
industry,  is  very  flexible  and  will  be 
optional  with  any  theatre.     Those  thea- 


tres which  may  not  wish  to  expend  the 
small  amount  of  money  necessary  to 
purchase  and  install  aperture  plates  of 
the  new  dimensions  and  alter  their 
screen  masking,  may  continue  as  at 
present;  but  those  theatres  which  may 
wish  to  take  advantage  of  the  new  im- 
provement may  do  so  at  a  small  cost  by 
installing  new  plates  and  remasking  as 
their   screens    are    cleaned   or   renewed. 

"Our  Committee  .  .  .  will  continue 
its  consideration  of  the  matter  .  .  .  Upon 
the  conclusion  of  consideration  of  all 
technical  opinions  submitted  by  repre- 
sentatives of  studios,  equipment  com- 
panies, commercial  laboratories,  theatre 
circuits  and  other  technical  organiza- 
tions, including  of  course  the  S.M.P.E., 
the  Committee  will  submit  their  find- 
ings to  the  Council  .  .  . 

"If  approved  by  the  •  Council,  these 
recommendations  will  then  be  transmit- 
ted for  action  by  the  proper  authorities 
concerned  with  a  change  in  equipment 
such  as  is  involved  in  this  case." 


Letters  to  the  Editor 


Insists  That  Aperture  Heat 
Influences  Manpower 

It  is  not  my  intention  to  prolong  the 
discussion  of  aperture  heat.  The  mat- 
ter will  not  be  mentioned  again.  I 
feel  an  urge,  however,  to  defend  the 
presumption  that  the  subject  has  some 
tearing  on  manpower. 

My  only  contact  with  the  industry 
outside  this  remote  locality  is  through 
I.  P.,  God  bless  it.  Naturally,  I.  P. 
forms  my  opinion  on  many  questions,  in- 
cluding impressions  of  what  factors  are 
important  to  projection  men  throughout 
the  country. 

From  time  to  time  you  have  men- 
tioned, with  obvious  satisfaction,  certain 
legislation  making  two-men  shifts  a  re- 
quirement. I  conclude  that,  regardless 
of  the  feeling  that  there  is  good  reason 
for  voluntary  return  to  two-men  shifts, 
tbe  projectionist  fraternity  approves  of 
such  legislation  and  would  welcome 
more  of  it.  It  occurs  to  me  that  the 
consideration  back  of  these  laws  must 
be  safety.  The  lawmakers'  only  object, 
I  presume,  is  to  reduce  the  possibility 
of  exposing  the  public  to  any  fire 
liazard. 

If  that  assumption  be  correct,  the 
course  of  action  to  get  more  legislation 
is  to  call  attention  to  the  risk,  however 
■slight  it  seems  to  us  who  are  familiar 
with  it. 

K.  P.  Kenworthy 
Moscow,  Idaho. 

Larger  Suprex  Carbons  Now 

Available,  Says  Noris  Co. 

Your  comments  in  the  "Monthly 
Chat"  column  are  always  read  by  us 
with  a  great  deal  of  interest.  There  is 
one  paragraph  in  the  September  "Chat" 
about  which  we  have  some  comments  to 


make.  The  paragraph  states:  "No 
larger  Suprex  carbon  combination  will 
be  forthcoming  soon,  at  least  not  within 
the  next  year."  This  is  emphatically 
not  so. 

As  long  ago  as  September,  1935,  we 
brought  samples  of  larger  Suprex  car- 
bons into  the  United  States  at  the  re- 
quest of  one  of  the  larger  lamp  manu- 
facturers. The  positives  were  8  mm.,  9 
mm.,  and  10  mm.  in  diameter  and  were 
16  inches  long.  The  negatives  were  6 
mm.,  7  mm.,  and  8  mm.  in  diameter, 
respectively,  and  9  inches  long.  These 
trims  functioned  perfectly  as  far  as  light 
and  burning  time  were  concerned,  giv- 
ing approximately  12%  to  15%  more 
light  than  a  standard  8  mm.  Suprex 
trim,  at  an  increase  in  current  of  from 
5  to  10  amperes  over  the  usual  65.  The 
only  factor  to  be  perfected  at  that  time 
was   straightness   of  the   positives. 

The  extent  to  which  these  larger 
Suprex  carbons  of  ours  have  been  im- 
proved since  that  time  is  best  illus- 
trated by  the  fact  that  we  are  now 
supplying  9  mm.  by  20-inch  Suprex 
positives  together  with  7  mm.  x  9" 
negatives.  These  carbons  are  giving  an 
excellent  account  of  themselves  in  this 
country,  and  for  the  past  six  months 
have  been  in  daily  use  with  great  suc- 
cess. We  will  be  glad  to  show  you 
samples  of  this  trim. 

The  salient  features  of  this  9  mm.  x 
20"  Pos.,  and  the  7  mm.  x  9"  Neg. 
Suprex  trim  probably  will  be  interest- 
ing. This  combination  is  rated  at  75 
to  80  amperes,  but  can  be  boosted  with- 
out any  trouble  as  high  as  100  am- 
peres, in  which  case  the  light  intensity 
comes  within  reach  of  the  light  pro- 
duced by  13.6  mm.  carbons,  using  125 
amperes.  Of  course,  if  the  maximum 
of    100    amperes    is    used,    the    carbon 


consumption  increases  considerably, 
although  it  still  cannot  be  called  "pro- 
hibitive." 

If,  however,  this  trim  is  burned  at 
its  normal  rated  amperage,  it  will  give 
an  increase  in  light  of  about  17%  to 
20%  over  that  produced  by  a  standard 
8  mm.  positive  7  mm.  negative  Suprex 
combination.  Conclusive  tests  have 
furthermore  shown  that  the  ratio  of  car- 
bon consumption  is  approximately  1:2.5 
in  comparison  with  a  12"  positive  car- 
bon. This  favorable  ratio  is  achieved 
first,  by  the  construction  of  the  carbon 
itself,  and  second,  through  the  elimina- 
tion of  carbon  waste  (stubs)  due  to 
the  extra,  added  length  of  eight  inches. 
Since  the  price  of  the  9  mm.  x  20" 
Suprex  positive  carbons  is  by  no  means 
excessive,  and  since  the  carbon  shows 
such  decided  advantages  in  operation, 
this  trim  can  under  no  circumstances 
be  called  an  oddity  or  an  experiment. 

The  point  we  wish  to  emphasize  is 
that  a  larger  Suprex  trim  is  practical; 
that  a  larger  Suprex  trim  is  on  the  mar- 
ket and  has  been  for  quite  some  time. 
Noris  Carbon  Company 
E.  W.  Schumacher,  Manager 

The  information  relative  to  Suprex  car- 
bons which  appeared  in  last  month's 
Monthly  Chat,  and  referred  to  in  the  fore- 
going letter  from  Noris  Carbon  Co.,  was 
obtained  from  and  credited  to  National 
Carbon  Co.  This  data  was  published  as  the 
well-considered  opinion  of  a  reputable  com- 
pany, with  the  same  measure  of  good  faith 
that  prompted  publication  of  the  Noris 
letter.  We  view  the  situation  as  one 
wherein  National  having  spoken  for  itself, 
Noris  now  speaks  for  itself — the  procedure 
in  both  instances  serving  to  emphasize  anew 
the  established  policy  of  I.  P.  to  open  its 
columns  to  anybody  and  everybody  having 
something  interesting  to  say  anent  the  pro- 
jection process.  Honest  differences  of 
opinion,  particularly  where  company  policy 
is  concerned,  naturally  do  not  involve  any 
question  of  veracity. — Ed. 


FILM  PERFORATING  PROCESS 

Perforating  the  film  would  be  com- 
paratively simple  if  it  were  not  for  the 
extreme  accuracy  required.  The  punches 
and  dies  are  so  accurately  made  that  the 
punches  can  not  be  inserted  into  the 
dies  by  hand  without  injuring  them, 
although  when  clamped  in  the  machines 
they  go  in  and  out  thousands  of  times 
without  appreciable  wear.  Each  punch 
consists  of  eight  punching  members  and 
eight  positioning  members,  or  pilots, 
four  of  each  on  each  side  of  the  film. 

As  the  film  passes  through  under  the 
punch,  four  pairs  of  holes  are  made.  A 
shuttle  then  moves  the  film  four  spaces 
forward,  and  the  ram  moves  down  again. 
This  time  the  pilots,  which  have  slightly 
tapered  ends,  enter  the  holes  that  have 
previously  been  punched,  and  ^finally 
position  the  film  before  the  punches 
strike  the  new  holes,  so  that  each  set 
of  eight  holes  is  accurately  positioned 
by  the  previously  punched  set  of  holes. 
The  tolerance  ordinarily  used  in  manu- 
facturing the  punches  and  dies  is  ap- 
proximately 0.00002  inch. 
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Larry  Strong  Presents 

The  New  ZIPPER   Changeover 
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ESSANNAV  ELECTRIC °MFG.  CO. 
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THE    ZIPPER    CHANGEOVER    IS   AS   MODERN   AS    TOMORROW 


Here  are  the  Facts:  *h e     z '  p  p  e  r 

Changeover  was 
designed  and  is  manufactured  by  a  practical  projec- 
tionist of  more  than  25  years  experience,  on  the  basis 
of  your  requirements  hour  after  hour,  day  after  day. 
It  weighs  only  20  ounces,  yet  it  is  extremely  sturdy 
and  reliable.  In  fact,  it  is  guaranteed  against  any 
trouble  for  one  year  after  purchase  ...  It  draws  only 
%  of  an  ampere  .  .  .  Note  the  adjustment  to  regulate 
speed  .  .  .  The  flexible  steel  shaft  attached  to  the 
dowser  is  the  only  moving  part  .  .  .  Note  the  polar- 
ized plug  connection  and  the  T  slots  provided  for 
quick  mounting,  requiring  only  2  minutes.  Change- 
overs  are  mounted  directly  on  projectors  without  any 


CHANGEOVER  SOUND  AND  PICTURE 
SIMULTANEOUSLY! 

Exclusive  Patented  Feature 

Zipper  Changeovers  are  available  equipped  with  a  sound  switch 
so  that  sound  and  picture  can  be  changed  over  simultaneously 
by  merely  stepping  on  the  foot-switch.  When  so  equipped,  an 
auxiliary  switch  is  provided  for  disconnecting  the  automatic 
changeover,  so  that  the  sound  can  be  run  off  on  one  projector 
while  the  picture  continues  on  the  other. 

Only  Strong  Offers  This  Feature 


drilling  or  tapping,  etc.,  and  require  no  brackets!  .  .  . 
The  new-type  treadle  foot-switch,  utilizing  an  unbreak- 
able mercury  switch,  eliminates  all  switch  trouble. 
You  can  rest  your  foot  while  waiting  for  the  change 
.  .  .  Note  the  new  positive  built-in  method  for  lifting 
the  fire  shutter  for  framing. 

There  is  a  Zipper  Changeover  for  every  type  of 
Simplex  and  Monograph  projector.  Inquiries  on  other 
projector  types  are  invited.  Specify  projector  make  when 
ordering.  Zipper  Changeovers  are  obtainable  from  all 
supply  dealers  throughout  America.  Whether  for  a 
new  or  a  replacement  installation,  the  Zipper  Change- 
over should  be  your  choice — on  merit  and  on  eco- 
nomical grounds.  i 

PRICE  ON  ALL  MODELS:  $75  per  pair 

Including  New  Treadle  Mercury  Switches 
* 

ESSANNAY  ELECTRIC 

MANUFACTURING   CO. 

L.  D.  STRONG,  President 

Member,    I.A.T.S.E.,    Local    Union    110 

908  So.  Wabash  Ave.  Chicago,  111.,  U.  S.  A. 


An  Old  Reliable  Friend — 

THE  MOTOR-GENERATOR  SET 

By  L.  P.  WORK 

MEMBER,    PROJECTIONIST    UNION    601,    CLINTON,    IOWA 


THE  d.c.  generator  still  is  a  reliable 
old  horse.  It  is  generally  out  of 
sight  and  out  of  mind — which  usu- 
ally means  in  neglect  in  a  wet  basement 
or  furnace  room  filled  with  coal  and  ash 
dust.  Yet  it  keeps  on  functioning  for 
years,  y-^s  for  decades,  with  nothing  more 
than  a  commutator-dressing  job  or  two 
and  a  new  set  cf  brushes  when  the  old 
ones  can't  be  set  up  any  more.  We  have 
learned  more  about  a.c.  in  recent  years 
than  we  ever  knew  about  d.c,  even  when 
the  generator  was  the  only  electrical  ap- 
paratus in  the  projection  setup. 

Since  the  advent  of  sound,  it  takes  a 
lot  of  nerve  to  start  a  discussion  about 
generators  and  good  -d.c,  and  since  the 
"advent"  of  rectifiers — well,  a  discussion 
of  the  model  T  Ford  would  be  just  as 
timely.  But  even  with  the  recent  ex- 
pansion in  the  use  of  rectification  for 
many  diverse  purposes — such  as  poly- 
phase mercury  arc  in  electric  railway 
practice,  the  Thyratron  converter  for 
high-voltage  a.c.  and  d.c,  the  copper- 
oxide  contact  rectifier,  and  lately  the 
magnesium  and  copper  sulphide  unit  in 
projection  practice — our  old  friend  in  the 
basement  keeps  on  rolling  along.  It  might 
be  well  to  get  acquainted  again. 
Theory  of  Induction 

To  have  a  good  conception  of  what  is 
going  on  in  even  the  simplest  shunt  gen- 
erator we  should  review  a  few  facts  about 
electric  induction  and  its  relation  to  the 
problem  at  hand.  The  basic  inductive 
mechanism  of  all  machines  is  outlined  in 
Fig.  1  which  shows  the  two  pole  pieces 
N  and  S  of  a  permanent  magnet,  the 
single  turn  coil  which  is  terminated  in 
the  two-bar  commutator,  and  the  brushes 
Bl  and  B2  which  draw  the  current  off 
the  commutator.  A  magnetic  field  exists 
between  the  poles  of  the  magnet  in  the 
space  in  which  the  coil  is  to  revolve, 
and  the  strength  of  this  field  is  described 
as  lines  of  force  per  square  inch  of 
cross-sectional  area. 

In  accordance  with  Fleming's  rule  for 
direction  of  current,  an  E.M.F.  is  induced 
in  the  revolving  loop  as  it  cuts  the  lines 
of  force  of  the  field,  this  action  being 
quantitatively  expressed  in  the  formula: 
P        RPM 

Output  Volts =—  x  x  Cf  x  10"2 

P'  60 

which  is  the  basic  equation  in  the  design. 


The  author  using  a  modern  oscilloscope 
testing    outfit 

In  this  formula  P  is  the  number  of  poles, 
P'  the  number  of  armature  circuits  in 
parallel  (not  wires  paralleled  in  the 
individual  coil,  but  with  respect  to  the 
whole  winding)  ;  C  is  the  total  number 
of  armature  conductors  and  f  is  the  flux 
per  pole  in  megalines.  Much  can  be 
learned  by  an  inspection  of  the  factors 
in  the  formula,  viz.:  the  voltage  is  pro- 
portional to  the  flux  per  pole,  the  speed 
of  the  machine,  and  the  number  of  arm- 
ature conductors  in  series. 

Obviously,  the  actual  current  induced 
in  the  loop  is  a.c.  and  not  d.c,  as  the 
relation  of  any  and  all  parts  of  the  loop 
to  the  lines  of  force  are  reversed  every 
half  revolution.  In  multipolar  machines 
this  takes  place  in  180  electrical  degrees 
and  not  in  a  half  revolution  of  the  arm- 
ature, as  in  the  simple  illustration.  If 
we  were  to  bring  out  the  current  from 
the  loop  through  two  individual  slip  rings 
instead  of  a  commutator,  as  shown,  we 
would  have  an  alternator  delivering  a.c, 
the  frequency  of  which  would  equal  the 
rpm  of  the  loop,  the  root  mean  square 
voltage  conforming  to  the  aforementioned 
equation.  It  is  but  a  step  from  this 
point  to  consideration  of  the  plain  shunt 
generator. 

The   Shunt   Machine 

The  arrangement  of  Fig.  1  may  be 
made  to  furnish  its  own  field  magnetism 
by  passing  part  of  the  brush  current 
through  windings  on  each  pole  in  shunt 
connection  with  respect  to  the  armature 
and    brush    circuit.      On    starting,    the 

[18] 


slight  residual  magnetism  present  in  the 
machine  will  furnish  some  current,  which 
in  turn  builds  up  the  magnetism  in  the 
fields  until  normal  voltage  and  stability 
is  reached.  Practical  commercial  design 
dictates  the  general  form  as  shown  in 
Fig.  2,  with  four  field  poles  and  four 
brush  positions  in  a  machine  with  a  lap- 
wound  armature.  The  single  turn  coil 
of  Fig.  1  is  amplified  to  an  armature 
winding  having  many  coils,  each  with  the 
necessary  number  of  turns  to  produce 
the  desired  output  voltage. 

The  air  "core"  of  the  single  loop  is  of 
poor  magnetic  quality  and  is  replaced  by 
a  laminated  iron  core  of  high  permeabil- 
ity, thus  carrying  many  more  lines  of 
force  to  be  cut  by  the  coils  in  their  travel. 
The  field  coils  are  made  up  of  numerous 
turns  of  fine  wire  so  as  to  provide  the 
necessary  ampere-turns  and  magnetiza- 
tion of  the  field  poles  with  a  low  expend- 
iture of  shunt  current  and  minimum  heat- 
ing, as  this  is  a  direct  function  of  I2. 
The  field  coils  are  given  more  ampere- 
turns  than  necessary  for  proper  magneti- 
zation at  the  voltage  supplied  by  the  ma- 
chine, which  allows  the  insertion  of  a 
variable  resistance  in  series  with  the  field 
circuit  for  a  means  of  voltage  regulation. 
Inasmuch  as  the  output  delivered  by  the 
armature  at  a  given  speed  is  proportional 
to  the  time-rate  in  cutting  the  lines  of 
force  by  the  armature  conductors,  any 
variation  in  the  total  number  of  lines 
present,  such  as  produced  by  a  change  in 
the  magnetic  strength  of  the  field  poles, 
will  give  the  same  net  result  and  vary 
the  output  voltage. 

A  representative  load  characteristic 
curve   for  shunt   generators   is   given  in 


FIGURE  1 

Figure  3,  curve  B,  with  a  constant  speed 
and  a  fixed  setting  of  the  field  rheostat. 
As  the   amperage  increases  through  an 
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increase  in  the  connected  load,  such  as 
the  second  lamp,  the  available  voltage  to 
magnetfze  the  field  also  drops,  producing  a 
cumulative  effect  until  a  point  is  reached 
at  X  where  the  machine  becomes  unstable 
and  the  amperage  slopes  back  toward  the 
zero  line.  This  effect  is  further  aggra- 
vated bv  the  increasing  armature  reac- 
tion, which  will  be  considered  later.  This 
inherent  weakness  in  the  plain  shunt 
machine  may  be  overcome  bv  the  use  of  a 
series  winding  on  the  field  poles  to  sup- 
plement the  action  of  the  shunt  coils. 

By  providing  a  few  turns  of  heavy  cop- 
per (it  must  be  heavy  enough  to  carry 
the  full  load  current  of  the  machine)  on 
each  pole,  and  connecting  these  coils  in 
series  with  the  armature,  we  can  automat- 
ically supply  added  magnetization  which 
will  increase  with  the  load  and,  by  proper 
design,  can  be  made  to  hold  the  output 
voltage  essentially  flat.  A  machine  so 
wound  is  called  a  compound  generator, 
this  type  being  universally  used  at  pres- 
ent. The  volt-ampere  characteristic  of 
such  a  machine  is  given  in  Fig.  3,  curve 
A,  which  over  the  operating  portion  is 
practically  flat  giving  the  same  voltage 
at  the  two  load  points  of  25  and  50 
amperes. 

Attaining  Good  Commutation 

Commutation  is  a  separate  subject  an 
understanding  of  which  requires  consid- 
erable study.  In  modern  design  the  fac- 
tors affecting  good  commutation  are  of 
prime  importance.  The  old  shunt  gen- 
erator could  not  have  perfect  comuta- 
tion  for  a  number  of  reasons,  some  of 
these  being:  field  distortion  with  load, 
shifting  of  the  neutral  zone  with  load,  and 
the  change  in  the  neutral  zone  caused  by 
varied  field  rheostat  settings.  The  load 
current  in  passing  through  the  armature 
coils  produces  a  magnetic  effect  which  is 
called  armature  reaction.  This  reaction 
tends  to  neutralize  and  distort  the  field 
flux,  the  distorting  factor  pulling  the 
flux  beyond  the  field  pole  5  in  the  direc- 


tion of  rotation  as  if  it  were  elastic 
(for  the  generator,  in  the  d.c.  motor  it  is 
against  the  rotation). 

If  the  brushes  are  to  be  kept  in  the 
true  neutral  zone,  they  should  be  shifted 
to  accommodate  this  magnetic  phenom- 
ena, which  obviously  changes  with  load 
variations.  In  this  connection  it  must  be 
borne  in  mind  that  the  coils  are  actually 
generating  a.c,  and  that  the  brushes 
must  "switch"  each  coil  in  and  out  of 
the  circuit  at  the  period  of  zero  current 
which  occurs  at  the  instant  of  its  net 
zero  flux.  We  state  it  this  way  because 
there  is  present  the  complex  effect  of  the 
old  flux  approaching  zero,  the  new  flux 
starting  to  build,  and  the  reluctance  of 
the  coil  to  the  change  due  to  its  own  re- 
actance. 

The  fixation  of  this  neutral  point  can 
be  had,  and  the  effect  of  the  armature  in 
dragging  the  field  flux  nullified,  by  pro- 
viding another  set  of  poles  properly  ener- 
gized and  mounted  midway  between  the 
field  poles.  These  are  called  commutat- 
ing    or    interpoles.      They    carry    a    few 
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FIGURE  3 

turns  of  heavy  wire  and  are  connected  in 
series  with  the  armature  and  the  series 
field  coils.  They  assist  the  coil  under- 
going commutation  by  providing  an  op- 
posing field  which  compels  a  quick 
change  of  polarity  as  it  passes  the  face 
of  the  pole. 


FIGURE  2 


FIGURE  4 

Figure  3  shows  the  location  of  the 
interpoles, which  are  narrow-faced  to  limit 
their  effect  to  the  coil  under  the  brush. 
Thus,  with  the  use  of  the  series  or  com- 
pound winding  and  the  addition  of  the 
commutating  pole,  the  shunt  generator 
having  a  drooping  characteristic  and  tend- 
ency to  sparking  is  improved  to  provide 
a  flat-load  curved  with  sparkless  com- 
mutation at  a  fixed  brush  position. 

An  interesting  study  of  a  generator 
output  is  given  in  Fig.  4,  which  is  an  os- 
cillograph of  the  ripple  voltage  from  an 
old  machine  in  need  of  a  commutator 
turning  job.  The  top  curve  is  of  the  ripple 
voltage  with  no  load  at  normal  excita- 
tion, the  machine  being  compound  with 
interpoles.  The  large  swing  is  the  result 
of  the  overall  eccentricity  of  the  commu- 
tator; while  the  smaller  high  frequency 
is  the  actual  ripple  produced  as  the 
brushes  change  the  a.c.  produced  in  the 
armature  to  d.c.  for  the  external  circuit. 
With  the  load  of  one  low-intensity  lamp 
the  machine  gave  the  curve  of  Fig.  4B, 
wherein  the  eccentric  voltage  is  greatly 
reduced,  but  the  ripple  remained  the 
same  at  about  H  volt  as  read  on  a  recti- 
fier meter  with  the  d.c.  blocked  out.  In 
the  bottom  curve,  4C,  the  commutator 
had  been  machined  and  the  ripple  voltage 
reduced  to  one-half  its  former  value. 

Late  design  machines  have  improved 
greatly  on  the  performance  of  the  earlier 
compound  generators.  The  plain  sleeve 
bearing  has  been  replaced  with  ball  bear- 
ings; the  commutators  and  armatures 
have  more  bars  and  slots  which  reduce 
ripple  to  the  vanishing  point ;  the  balance 
of  armatures  is  tested  and  corrected  with 
much  more  precision ;  the  whole  machine 
is  much  smaller  and  quieter  in  operation ; 
new  insulating  mediums  have  made  the 
windings  more  impervious  to  oil  and 
heat;  the  operating  efficiency  has  been 
raised  with  a  corresponding  saving  in 
power,  and,  lastly,  the  dependability  is  of 
the  highest  order. 

Second   in   value   only  to   the   depend- 
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ability  is  the  great  smoothing  power  of 
the  motor  generator  set  on  a.c.  line  vari- 
ations, which  are  present  in  every  theatre 
supply  voltage.  Fig.  5  proves  this  state- 
ment graphically.  Here,  per  cent  vari- 
ation in  motor  supply  volts  has  been  plot- 
ted against  per  cent  variation  in  gener- 
ator output  volts,  with  the  stubbornness 
of  the  generator  in  "holding  its  own" 
well  illustrated.  By  way  of  contrast,  the 
dotted  line  M-N  gives  the  slope  that 
would  represent  equal  per  cent  change, 
which  still  might  be  tolerable  in  view  of 
the  smoothing  effect  on  transient  changes 
which  rotor  inertia  would  have.  Efficien- 
cies on  late  machines  run  in  the  order  of 
65  to  70  per  cent  from  motor  input  to 
generator  output. 

Too  much  stress  can  hardly  be  placed 
on  the  desirability  and  advantage  of 
locating  the  motor  generator  set  out  of 
the  basement  and  close  to  the  projection 
room.  Modern  sets  are  very  quiet  and 
need  only  a  reasonably  resilient  mounting 
to    overcome    transmitted    noise;    while 
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FIGURE  5 

most  theatre  wall  construction  will  satis- 
factorily insulate  noises  within  the  room 
provided  there  are  no  vents  connected 
with  the  auditorium.  Resilient  mount- 
ings of  various  types  and  materials  may 
be  used,  such  as  a  good  grade  of  soft 
cork,  a  coil  spring  arrangement,  or  rub- 
ber. 

The  National  Electrical  Mfg.  Assoc. 
(NEMA),  is  working  out  standards  of 
vibration  and  balance,  using  blocks  of 
soft  rubber.  These  blocks  should  be  of 
a  section  that  the  weight  of  the  unit  will 
compress  the  blocks  not  more  than  1/3  or 
%  their  original  thickness.  In  any  event, 
the  set  should  not  be  bolted  down  after 
being  placed  on  the  resilient  base,  as  this 
will  almost  cancel  the  effect  of  the  special 
mounting. 

Since  the  beginning  of  d.c.  arc 
lamp  projection  the  generator  has  been 
the  least  thought  of  and  the  most  neglect- 
ed of  all  the  equipment  involved  in  put- 
ting the  picture  on  the  screen,  despite  its 
extreme  importance  in  maintaining  the 
continuity  of  the  show.  There  are  exam- 
ples of  generators  operating  for  twenty 
or  twenty-five  years  and  still  in  daily  use. 
The  writer  knows  of  no  other  unit  of 
projection  equipment  that  could  give 
such  service. 


MORE   DATA   ON   THE   W.  E.  MIRRO- 
PHONIC  SPEAKER  SYSTEM 

By  R.  C.  MINER 

MEMBER,  TECHNICAL  STAFF,  BELL  TELEPHONE   LABORATORIES 


A  SOUND  picture  reproducing  system 
which  gives  aural  effects  approach- 
ing the  clearness  of  a  visual  image  in  a 
perfect  mirror  has  been  introduced  last 
year  under  the  name  of  Mirrophonic 
Sound.  One  of  the  outstanding  features 
of  this  new  system  is  the  loudspeakers, 
named  Diphonic  because  all  sounds  below 
300  cycles  per  second  are  fed  into  one 
unit  while  those  above  300  are  carried  by 
another.  This  distribution  is  accom- 
plished by  a  crossover  network. 

The  high-frequency  speakers,  of  which 
either  one  or  two  may  be  used,  are  at- 
tached to  a  horn  as  shown  in  Figure  2. 
Both  horn  and  speaker  are  commercial 
adaptations  of  those  used  in  demonstrat- 
ing the  transmission  and  reproduction  of 
symphonic  music  in  auditory  perspective 
between  Philadelphia  and  Washington  in 
1934.  The  horn  consists  of  fifteen  indi- 
vidual cells,  each  of  which  tapers  expo- 
nentially from  five-eighths  inch  square  at 
the  small  end  to  eight  inches  square  at 
the  flared  opening.  The  cells  are 
brought  so  close  together  at  the  small 
end  that  only  a  knife  edge  separates 
them,  and  at  the  large  end  they  are  ar- 
ranged as  compactly  as  the  geometry  of 
the  arrangement  permits.  This  multi- 
cellular construction  makes  the  horn  non- 
directional. 

A  horn  which  has  only  a  single  air 
passage  distributes  sound  uniformly  over 
a  wide  angle  at  low  frequencies,  but 
concentrates  the  sound  on  the  axis  of 
the  horn  as  the  frequency  increases.  This 
condition  is  undesirable  in  a  theatre 
since  those  sitting  on  or  near  the  axis  will 
hear  too  great  a  proportion  of  high  fre- 


FIGURE  1 

The    Diphonic    speaker    comprises    two 

units:    one    for    all    sound    belotv    300 

cycles,  and  the  other  for  all  sound  above 

that  frequency 

quencies  compared  with  the  low  ones, 
while  the  reverse  will  be  true  for  those 
sitting  at  the  sides.  In  a  multi-cellular 
horn  of  good  design  the  various  cells 
radiate  sound  of  all  frequencies  and  dis- 
tribute it  uniformly  over  a  wide  angle, 
thus  giving  a  correct  proportioning  of  all 
frequencies  for  all  parts  of  a  theatre. 
The  walls  of  the  individual  cells  of  the 
horn  consist  of  two  metal  sheets  with  an 
intervening  layer  of  felt,  all  fastened  to- 
(Continued  on  page  22) 


FIGURE   2 
The  high- 
frequency 
speaker 
has    a    multi- 
cellular 
horn    to 
distribute 
sound  uni- 
formly 
throughout 
the  theatre 
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rp*       p  ,       No   experienced   projectionist,   after 

lhe  Proposed       examining    the    original     Academy 


New  Larger 
Aperture 


proposal  to  increase  the  size  of  the 
projector  aperture,  and  after  read- 
ing the  report  thereon  by  the  Pro- 
jection Practice  Committee  of  the  S.  M.  P.  E.,  will  have  any 
doubts  as  to  the  worth  of  this  project.  Devastating  is  the 
accurate  descriptive  term  to  apply  to  the  S.  M.  P.  E.  report; 
and  the  Academy  rejoinder,  we  think,  serves  only  to  empha- 
size anew  the  utter  futility  of  any  such  procedure.  The 
Academy  erred  badly  in  handling  this  matter — in  its  techni- 
cal calculations  and  in  procedure.  The  technical  errors  ap- 
parent in  the  Academy  statements  are  so  glaring  as  to  be 
almost  unbelievable. 

The  original  Academy  proposal  states  that  theatres  may 
take  the  new  aperture  or  leave  it,  as  they  choose.  This  is 
nonsense,  of  course ;  because  if  the  photographed  area  be  made 
larger,  and  a  theatre  elect  not  to  adopt  the  larger  aperture, 
even  more  of  the  image  would  be  cut  off  top  and  bottom  and 
on  the  sides  of  the  screen  than  was  lost  with  the  old  aperture. 
This  is  elementary  projection  stuff.  Next,  the  Academy  dis- 
putes the  accuracy  of  the  cost  estimates  on  making  the  change. 
Well,  the  change  would  cost  $125  in  each  of  six  Broadway 
theatres  we  could  name  offhand  (remasking  being  a  long  job 
at  high  labor  rates)  ;  and  even  a  small-town  theatre  couldn't 
possibly  do  the  same  job,  at  prevailing  labor  rates,  for  much 
under  $35.  A  little  multiplication  will  show  that  cost  estimates 
of  $1,000,000  expense  covering  16,000  theatres  in  America 
alone  are  not  "exaggerated". 

The  Academy  states  further  that  it  is  not  trying  to  "sell"  a 
new  aperture,  that  its  original  proposal  was  in  the  nature  of  a 
"recommendation,"  with  competent  opinion  having  been  so- 
licited. Well,  competent  opinion  was  forthcoming— but  the 
Academy  proves  by  its  second  press  release,  which  disputes 
vigorously  the  findings  of  competent  technicians,  that  it  didn't 
like  it,  that  it  wanted  an  O.  K.,  a  Hollywood  "Yes". 

Academy  procedure  was  a  bit  spotty,  to  say  the  least.  The 
deal  was  that  when  the  Academy  got  ready  to  shoot  with  the 
new  aperture  it  would  contact  the  S.M.P.E.  and  get  an  opinion. 
It  didn't.  It  simply  rolled  the  pill  and  then  shot  it  to  every 
industry  paper.  Some  gullible  editors  swallowed  the  pill 
whole.  I.  P.  didn't.  But  I.  P.'s  opinion  published  last  month, 
was  available  in  advance  anytime  anybody  asked  for  it.  This 
goes  for  the  S.M.P.E.,  too. 

Hollywood,  no  less  now  than  in  1931,  evidences  a  complete 
inability  to  understand  the  rather  rudimentary  principles  of 
projection  angles.  It  always  thinks  in  terms  of  the  level 
projection  used  in  studio  review  rooms. 

The  latest  Academy  release  states  that  the  project  will  be 
pushed,  despite  the  barrage  of  unfavorable  opinion  leveled 
against  it.  In  due  time,  they  say,  the  matter  will  be  submitted 
to  the  "proper  parties".  Maybe  the  Academy  would  like  to 
know  that  neither  Loew's  Theatres  nor  the  Paramount  chain 
want  any  part  of  a  new  aperture.  In  fact,  these  companies 
will  resist  strenuously  its  attempted  introduction.  And  it 
isn't  the  cost  of  the  change  that  prompted  this  decision. 

Everybody  concerned  would  like  to  go  along  with  the 
Academy  on  the  proposition  of  a  larger  picture.     No  argu- 


ment here.  But  more  important  to  the  exhibition  field,  which 
after  all  provides  the  dough  for  the  existence  of  Hollywood,  is 
that  some  provision  be  made  to  prevent  the  cutting  off  at  the 
top  and  bottom  and  sides  of  the  theatre  screen  of  the  heads 
and  feet  of  characters,  and  the  loss  of  vital  action.  If  the  in- 
dustry wants  a  larger  picture,  which  means  a  larger  aperture, 
we  say  let  them  have  it.  But,  whether  the  present  or  a  new 
aperture  be  used,  the  fundamental  technical  principle  remains 
unchanged — that  is,  protection  for  the  theatres  by  having 
the  cameraman  compose  his  picture  within  safe  projection  lim- 
its. This  is  all  that  anybody  wants,  all  that  the  S.M.P.E. 
asked  for  originally. 

Since  the  industry  wants  no  part  of  a  new  aperture,  the 
matter  reverts  to  its  former  status.  Hollywood  is  making 
pictures  for  exhibition  in  theatres.  The  theatres  want  to  show 
these  pictures  in  acceptable  fashion.  There  can  be  only  one 
answer  to  this  situation:  give  the  theatres  what  they  want,  the 
need  for  which  is  particularly  acute. 


Nonsense 

Out   of 

Vancouver 


Special  Commissioner  J.  M.  Coady, 
after  a  hearing,  reports  to  the  British 
Columbia  Government  that  one 
licensed  and  one  apprentice  projec- 
tionist is  an  acceptable  substitute 
for  an  experienced  two-men  crew.  I.  P.  published  this  report 
last  month.  Even  a  casual  reading  shows  that  the  Coady  de- 
cision goes  directly  against  the  evidence  adduced — but  let's 
see  how  he  got  that  way.  He  says  "B.  C.  regulations  are 
standard"  (italics  ours).  We  ask:  how  long  will  they  remain 
so  with  apprentices  on  the  job?  The  Commissioner's  reveren- 
tial attitude  toward  the  National  Research  Council  (Canada) 
and  the  S.M.P.E.  is  touching — when  it  suited  his  purpose.  At 
other  times  he  rejected  the  "standing"  of  these  bodies.  Why? 
Because  the  S.M.P.E.  is  definitely  on  record  in  favor  of  two- 
men  crews!  Who  in  the  world,  except  Coady,  questions  the 
authority  of  the  S.M.P.E.,  the  official  standardizing  body  on 
motion  pictures  throughout  the  world? 

Coady  flatly  refused  recognition  of  I.  P.  as  a  reference 
source,  stating  that  it  was  a  Union  organ.  Still,  I.  P.  is  cited 
by  leading  technical  journals  and  scientific  societies  through- 
out the  world.  Coady  says  that  sound-on-disc  required  two 
licensed  men;  but  not  so  with  sound-on-film.  His  summary 
cites  Seattle,  a  one-man  town,  as  ample  evidence  of  the  need 
for  only  one  man,  forgetting  that  previously  he  said  that 
"operation"  was  the  important  duty  and  the  position  of  a 
man  at  the  side  of  the  operating  projector  the  vital  thing! 
Can  Seattle  meet  his  requirements? 

The  Commissioner  says  the  ignition  time  of  film  stationary 
before  a  lighted  arc  is  2  or  3  seconds.  He's  wrong;  it's  a 
fraction  of  a  second.  He  cites  improved  film  stock  as  lessen- 
ing danger  from  fire.  We  ask:  how  has  nitrocellulose  film 
been  so  improved?  He  says  film  does  not  explode.  Every  fire 
authority  extant  asserts,  and  vigorously,  that  it  does.  He 
assumes  perfection  of  film  and  equipment.  Does  B.  C.  forbid 
mutilated  prints  and  worn  equipment?  He  says  there  is  no 
evidence  of  panic  resulting  from  image  of  burning  film  on  the 
screen.  Doesn't  he  read  the  newspapers?  He  mentions  "only 
6-hour   shifts."     Is   this   why   so  many   projectionists    suffer 
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bitter  torture  for  years  by  reason  of  pulmonary  ailments? 
The  Commissioner  states  that  once  the  show  is  built-up, 
no  further  inspection  or  revision  is  necessary.  He's  wrong; 
film  should  be  inspected  after  each  showing.  He  states:  work 
between  reels  totals  only  5  minutes,  while  the  double  reel 
runs  20.  Certainly;  but  what  about  a  man  being  at  the  pro- 
jector during  these  5  minutes?  While  okaying  apprentice 
boys,  he  alibis  his  approval  of  present  classifications  by  citing 
the  difficult  B.  C.  examinations  for  license.  Yet,  his  appren- 
tice boys  couldn't  pass  any  classification!  Pointing  to  Seattle, 
Coady  cites  motor  rewinds  "and  only  19  fires  in  7  years" 
there.  Doesn't  he  know  that  motor  rewinds  are  disapproved 
by  every  authority  in  the  industry?     Of  course,  what  are  3 


fires  a  year  to  the  Commissioner — as  long  as  he  isn't  there. 
He  approves  "automatic  extinguishers."  I.  P.  strongly  dis- 
approves such  contraptions.  So  does  every  other  competent 
observer.  These  gadgets  are  unreliable  in  operation,  a  definite 
hindrance  to  the  projection  process,  and  give  off  noxious 
fumes  that  are  a  menace  to  health.  The  Commission  dis- 
approves separate  rewind  rooms.  Every  projection  authority 
recommends  such  rooms. 

What  is  Commissioner  Coady's  score  at  this  point  ?  Answer : 
zero.  We  challenge  the  Commissioner  to  disprove  any  of  the 
aforementioned  statements.  On  the  basis  of  the  evidence 
adduced  at  the  hearing,  the  Coady  report  is  nonsensical  in 
the  extreme  and  utterly  unworthy  of  an  impartial  body. 


The  W.  E.  Mirrophonic  Speaker  System 


(Continued  from  page  20) 


gether  by  a  heat-softening  cement.  This 
makes  a  wall  with  very  high  damping  to 
mechanical  vibration  and  effectively  pre- 
vents horn  rattles.  Assembly  of  the  sixty 
similar  walls  into  cells  and  of  the  fifteen 
cells  and  other  parts  into  the  completed 
horn  is  accomplished  entirely  by  solder- 
ing. 

The  high-frequency  speaker  is  shown 
in  cross-section  in  Figure  3.  The  moving 
element  consists  of  a  diaphragm  made  of 
thin  aluminum  alloy  to  which  is  attached 
a  cylindrical  coil  of  many  turns  of  alum- 
inum ribbon  wound  on  edge  and  held 
together  by  thin  layers  of  varnish  be- 
tween adjacent  turns. 

To  deliver  the  required  amount  of 
sound  energy  to  the  horn,  the  diameter 
of  the  diaphragm  has  to  be  considerably 
greater  than  the  wave-length  of  the  high- 
est frequencies  which  it  reproduces.  If 
the  diaphragm  were  coupled  directly  to 
the  throat  of  a  horn,  the  output  at  the 
higher  frequencies  would  be  greatly  de- 
creased because  the  phase  of  the  sound 
coming  from  various  parts  of  the  dia- 
phragm would  differ.  To  eliminate  these 
differences  sound  is  taken  from  the  dia- 
phragm through  several  concentric  an- 
nular passages  so  that  the  distance  from 
any  portion  of  the  diaphragm  to  one  of 
the  passages  is  small  compared  with  the 
wave-length   of    any    sound   transmitted. 

The  magnetic  field  for  the  air-gap  of 
the  high-frequency  speaker  is  provided 
by  a  field  coil  wound  for  24  volts,  the 
voltage  which  is  generally  used  with 
theatre  equipment.  Safety  features  such 
as  a  cover  over  the  field  terminals  and 
various  factors  for  convenience  in  instal- 
lation and  ruggedness  which  have  been 
built  into  this  speaker  contribute  materi- 
ally to  its  satisfactory  operation  in  the 
field. 

The  low-frequency  speaker  of  the 
Diphonic  system  is  also  an  improvement 
over  those  used  previously  in  theatres. 
The  driving  element  consists  of  four  dy- 
namic speakers  of  the  cone  type  connec- 
ted in  a  vertical  row  to  a  shallow  cavity 
which  flares  out  to  a  flat  baffle.  An  ap- 
proximately square  post  is  mounted  in 


the  cavity  directly  in  front  of  the  speaker 
units  so  that  the  surfaces  of  the  post  form 
angles  of  about  forty-five  degrees  with 
the  plane  of  the  baffle.  Two  thin  vertical 
vanes  are  mounted  in  the  cavity  between 
the  post  and  the  sides  of  the  cavity  to 
aid  in  the  proper  distribution  of  the 
higher  frequencies  ladiated  by  the  loud 
speaker. 

The  construction  of  the  parts  which 
form  the  cavity  and  baffle  is  so  rugged 
that  it  prevents  the  possibility  of  ex- 
traneous sound  being  radiated  by  mech- 
anical vibration.  The  advantages  of  this 
loudspeaker  are  good  distribution  of  its 
higher  frequencies,  improved  efficiency, 
and  elimination  of  resonance  effects 
which  tend  to  distort  the  quality  of  the 
sound  by  unnaturally  prolonging  certain 
tones. 

The  entire  loudspeaker  can  be  in- 
stalled easily  and  dismantled  quickly  if 
required.  It  occupies  a  minimum  of 
space  on  the  stage  and  has  small  depth — 
an  important  consideration  because  some 
of  the  older  theatres  have  very  shallow 
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FIGURE  3 

Sound    radiated    by    the    diaphragm    of 
the    h.    f.    units    is    conducted    through 
annular    passages    to    prevent    interfer- 
ence effects 

stages.  With  its  greater  capacity  for 
sound  volume  and  improved  distribution 
of  all  frequencies  over  the  entire  theatre 
the  Diphonic  loudspeaker  is  a  notable 
improvement  in  sound  equipment. 


EXECUTIVE   PROMOTIONS   AT  INTERNATIONAL   PROJECTOR  CORP. 

Herbert   Griffin    (center)   vice-president,   announced   promotion   of  A.   E.   Meyer 

(right)   to  General  Sales  Manager.     Meyer,  who  served  as  Export  Manager  for 

many   years,    is   succeeded   by   John   Brozek    (left). 
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200-Amperes  Capacity  at  40  Volts 

in  these  Rectifiers! 


Here  is  the  MALLORY 
MOBILE  CAR  CHARGER 

for  batteries  used 
on  air-conditioned 
railway   coaches 


•  •  •  and  the  heart  of 
its  power  dome  is 

'^MallorY 

MAGNESIUM-COPPER  SULPHIDE 

RECTIFIER 


Why  a  picture  of  a  Railway  Battery 
Charger  in  the  International  Projectionist? 

.OoCttlcoo — we  want  to  emphasize  the  fact  that  where  the  ampere 
load  is  high  Mallory  Magnesium-Copper  Sulphide  Rectifiers  can  take  it ! 

Mallory  Rectifiers  are  converting  AC  to  DC  to  ampere  capacities  far 
greater  than  any  ever  used  in  the  motion  picture  industry.  You  can 
always  count  on  efficient,  economical  and  dependable  performances 
from  Mallory  Rectifiers. 

You  have  your  own  rectifier  problems.  When  they  arise— consult  Mallory! 
P.    R.    MALLORY   &   CO.,    INC.,    INDIANAPOLIS,    INDIANA 

Cable  Address  —  PELMALLO 
Mallory  Rectifiers  are  manufactured  under  KuLen  Patents  Nos.  1,649,741;  1,751,359;  1,751,361;  1,751,363;  1,751,460;  2,032,439;  et  al. 


MAGNESIUM-COPPER  SULPHIDE 

RECTIFIERS 


TYPICAL     TROUBLES     IN     MODERN 
SOUND  REPRODUCING  UNITS 


By  LEROY  CHADBOURNE 


V. 


THIS  month's  grist  of  sound  equip- 
ment troubles  includes  one  that 
defied  every  effort  at  projection 
room  repair.  The  complaint  was  poor 
quality,  very  poor,  just  at  the  start  ot  a 
new  run  of  an  exceptionally  promising 
picture.  The  routine  check-up  was  made 
and  showed  no  obvious  defects:  exciter 
lamps  were  in  focus,  all  meters  read 
properly,  all  speakers  were  functioning. 
The  manager's  distress  increased  as  the 
picture  ran  its  course  with  dramatic  musi- 
cal sequences  sounding  like  burlesques 
of  the  original,  and  the  star  soprano  qual- 
ifying for  amateur  night.  When  the 
picture  ended  the  manager's  distress  pre- 
vented notice  that  the  newsreel  sounded 
quite  good  in  spots,  and  that  the  short 
wasn't  bad  at  all. 

The  projection  crew,  confined  to  a 
small  and  noisy  room,  with  no  better 
guide  than  a  monitor  speaker,  also  failed 
to  notice  these  things  or  at  least  to  give 
them  proper  consideration.  They  were, 
furthermore,  very  busy  trying  to  change 
amplifier  tubes  in  the  course  of  an  ex- 
tremely short  intermission.  The  new 
tubes  brought  no  improvement  either  to 
the  sound  or  to  the  manager's  state  of 
mind. 

Change  of  a  photo-cell  had  just  been 
completed  when  a  member  of  the  relief 
crew  arrived  thus  permitting  one  of  the 
crew  to  step  out  into  the  theatre  and 
check  the  sound  personally.  Change- 
over was  from  the  old  cell  and  the  com- 
edy, to  the  new  cell  and  the  first  reel  of 
the  feature,  and  it  appeared  as  if  the  new 
cell  had  made  things  worse.  However,  the 
same  man  had  an  opportunity  to  hear  the 
feature  on  the  old  cell  also  before  his 
shift  ended,  and  on  leaving  the  theatre  he 
told  the  manager  emphatically  that  the 
fault  must  lie  in  the  recording. 

The  manager  had  heard  the  picture 
before,  and  knew  better.  However,  he 
called  the  exchange,  and  was  assured 
that  there  were  no  bad  prints,  the  studio 
having  taken  particular  pains.  In  fact, 
they  had  gone  so  far  as  to  make  two  dif- 
ferent types  of  prints,  A.  and  B,  for  differ- 
ent types  of  reproducing  equipment.  No 
effort  had  been  overlooked,  said  the  ex- 
change. 

The  projectionist  waited  to  hear  the 
result  of  this  phone  call,  and  then  let  his 
dinner  go  altogether.  He  insisted  that 
the  print  must  be  the  wrong  one  for  his 


type  of  equipment.  It  took  an  hour's 
argument  and  a  demonstration  of  the 
relatively  good  quality  of  the  newsreel 
and  the  short  to  put  the  idea  over.  The 
B  print  was  secured  (they  had  been  run- 
ning A) — and  the  sound  was  wonderful! 

High  Fader  Setting 

A  somewhat  similar  case  concerned  a 
difficulty  centered  in  the  projection  room, 
although  complicated  by  print  trouble. 
The  complaint  was  noisy  sound,  and  was 
first  reported  midway  through  the  after- 
noon. The  management  was  asked  to 
cooperate  by  checking  as  to  whether  both 
projectors  were  equally  noisy  and  also  to 
compare  two  shows  and  note  whether  the 
same  noises  reappeared  in  the  same 
scenes.  The  result  of  the  latter  check 
left  no  doubt  that  the  film  itself  was 
noisy,  but  as  the  evening  advanced  and 
the  theatre  filled  up  complaints  from  be- 
low became  more  urgent.  Volume  had  to 
be  raised  to  an  unusual  point  to  compen- 
sate for  the  increased  attendance.  The 
recording  was  not  only  noisy,  but  excep- 
tionally weak.  The  high  setting  of  the 
volume  control  brought  out  background 
noises  that  ordinarily  were  never  heard, 
and  perhaps  created  others  through  the 
unaccustomed  strain  of  maximum  ampli- 
fication. 

Since  the  picture  had  several  days  to 
run,  overhaul  of  the  sound  system  was 
considered  advisable.  In  the  course  of  a 
night's  work  all  tubes  and  photocells 
were  tested  for  noise  by  process  of  tem- 
porary replacement,  and  one  cell  and 
several  tubes  were  discarded.  A  some- 
what worn  exciter  socket  was  also  dis- 
carded. Arc  feed  motors  were  grounded 
through  condensers,  and  the  water-pipe 
ground  of  the  sound  system  was  cleaned 
and  tightened.  These  precautions  proved 
insufficient.  Socket  prongs  and  volume 
control  contacts  were  cleaned  with  a  pen- 
cil eraser,  the  holding  bolts  of  a  power 
transformer  were  tightened,  and  change- 
over switch  contacts  cleaned  with  Car- 
bona.  All  soldered  connections  accessi- 
ble to  inspection  were  looked  over,  and  a 
few  that  seemed  suspicious  were  re- 
dressed. 

At  this  point  in  the  proceedings  the 
system  itself  seemed  satisfactorily  quiet, 
and  sound  from  one  projector  was  wholly 
satisfactory,  but  a  slight,  unusual  noise, 
hard  to  identify,  still  was  heard  in  the 
other.  Close  inspection  showed  that  the 
pin  of  the  take-up  belt  was  the  defect. 

[24] 


Squeezing  down  the  ends  of  that  pin  with 
a  pair  of  pliers  finished  the  job. 

Carelessness  in  jumping  to  conclu- 
sions prolonged  another  case  of  trouble- 
shooting through  half  a  day,  when  the 
difficulty  should  have  been  corrected  in 
less  than  an  hour.  In  a  very  new  sys- 
tem, thoroughly  equipped  with  modern 
low-frequency  and  high  -  frequency 
speakers,  the  sound  suddenly  went 
"sour."  Volume  had  dropped  off  to  the 
point  where  extreme  volume  setting  was 
needed  and  was  not  quite  enough. 
Quality  also  was  distinctly  bad.  The 
condition  developed  during  the  pre-show 
test,  and  remained  the  same  with  all  film. 

Careless   Trouble-Shooting 

There  was  no  question  that  the  poor 
quality  was  caused  by  absence  of  the 
normal  component  of  low  frequencies, 
and  that  the  same  condition  (since  the 
lows  carry  a  great  part  of  the  total  body 
of  the  sound)  was  responsible  for  the 
decrease  in  volume.  The  beautiful  new 
multiple — speaker  system  was  in  every- 
one's mind,  and  it  was  taken  for  granted 
that  something  had  gone  wrong  with  the 
l.f.  speakers  or  their  circuits.  This  as- 
sumption seemed  so  obvious  that  no  effort 
was  made  to  check  it,  and  the  speakers 
in  question  were  investigated  with  great 
enthusiasm — but  with  no  helpful  results. 

A  voltmeter  applied  backstage  showed 
that  the  field  supply  was  normal  in  every 
way,  but  the  ear  revealed  that  they  were 
certainly  not  delivering  their  usual  vol- 
ume of  sound.  Voice  coil  connections 
were  investigated  and  proved  okay,  and 
the  search  was  extended  to  the  filter  net- 
work where  frequencies  are  divided  and 
allocated  to  their  respective  speaker 
units.  All  connections  there  seemed  per- 
fect, but  the  idea  that  the  network  must 
have  gone  haywire  persisted.  The  thea- 
tre was  at  the  point  of  sending  for  a  new 
network  when  a  random  application  of 
headphones  indicated  that  the  quality  of 
sound  entering  the  filter  was  just  as  poor 
as  the  final  product  heard  in  the  theatre. 

This  finding  was  confirmed  by  appli- 
cation of  the  phones  to  the  output  of  the 
voltage  amplifier,  and  double-checked  by 
more  careful  attention  to  the  monitor 
sound,  which  last  was  conclusive  in  that 
particular  system.  The  fascinating 
hypothesis  of  trouble  in  the  multiple- 
speaker  system  was  abandoned,  and  the 
voltage  amplifier  investigated  more  care- 
fully.   A  brief  physical  check-up  showed 
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poor  contact  to  the  grid  of  the  second 
amplifying  tube.  The  trouble  was  cured 
with  a  soldering  iron.  After  normal 
operation  had  been  fully  restored  every- 
one concerned  realized  that  taking  time 
out  to  turn  on  the  monitor,  and  to  com- 
pare its  output  very  carefully  with  the 
output  of  the  stage  speakers,  would  have 
prevented  several  hours  of  poor  sound 
and  useless  effort. 

The    Trouble   That    Couldn't   Exist 

The  amplifier  shown  in  Fig.  1  was 
responsible  for  two  nights  of  trouble- 
shooting. The  delay  in  this  case  arose 
out  of  trusting  implicity  to  the  manu- 
facturer's wiring  diagram,  which  proved 
to  contain  an  extremely  slight  mistake. 

Fig.  1,  incidentally,  is  not  a  wiring 
diagram,  but  a  circuit  or  schematic  draw- 
ing, which  merely  shows  the  electrical 
relationships  of  the  component  parts. 
Suppose,  however,  that  inspection  of  Fig. 
1  makes  it  desirable  to  trace  some  par- 
ticular wire,  say  the  line  that  runs  up- 
ward from  resistor  R-5  to  the  plate  of 
V-l.  The  resistor,  R-5,  can  be  identified 
more  easily  in  a  wiring  diagram  than 
in  the  actual  amplifier.  The  wiring  draw- 
ing will  further  show  the  exact  course 
and  location  of  the  wire  in  question, 
whereas  in  the  physical  apparatus  that 
wire  is  hidden  behind  other  parts  and 
is  much  more  difficult  to  follow.  If  it 
should  be  desired  to  apply  a  test  to 
that  wire,  the  wiring  drawing  will  show 
at  just  what  point  it  is  most  easily 
accessible,  and  the  amplifier  is  ap- 
pioached  at  that  convenient  point. 

The  trouble  in  this  case  was  an 
irregular,  rumbling  noise.  The  system 
was  modernized  Wide  Range,  not  a  new 
system,  but  one  that  had  been  greatly 
improved   by   changes,   including  instal- 


lation of  a  multiple-speaker  system.  The 
amplifier  shown  in  Fig.  1  is  the  photo- 
cell amplifier,  not  new,  but,  as  will  be 
seen,  modernized  for  wider  frequency 
range. 

The  rumbling,  unsteady  noise  was 
traced  to  No.  1  projector,  and  after 
replacement  of  the  photo-cell  and  simi- 
lar easy  operations,  was  transferred  to 
No.  2  projector  by  interchange  of  the 
p.e.c.  amplifiers.  This  proved  definitely 
that  the  amplifier  itself  was  responsible, 
and  that  the  trouble  would  have  to  be 
run  down  in  its  internal  wiring. 

A  quick  review  of  the  circuit  of  Fig. 
1  should  prove  helpful  to  an  understand- 
ing of  the  trouble-shooting  procedure. 
There  is  no  internal  power  supply.  Plate 
power  is  admitted  through  the  "+90V." 
terminal  at  the  bottom  of  the  drawing, 
and  may  be  traced  up  and  right  through 
spring  suspension  No.  2  and  through 
the  primary  of  T-l  to  the  plate  of  V-2. 
From  the  filament  of  V-2  down  and  left 
to  the  filament  of  V-l,  down  through 
the  bias  resistor  R-3,  and  through  spring 
suspension  No.  1  to  ground,  which  is 
the  common  negative.  From  a  point 
just  above  spring  suspension  No.  2  a 
branch  line  runs  left,  and  up  through 
R-9  and  R-l  to  polarize  the  photo-cell, 
the  cathode  of  which  returns  to  ground. 
From  this  branch  another  line  runs  up- 
ward through  R-5  to  the  plate  of  V-l, 
return  to  ground  or  negative  being 
through  the  filament  of  that  tube,  as 
before. 

The  12-volt  filament  supply  also  enters 
Fig.  1  at  the  bottom  of  the  drawing, 
and  may  be  traced  in  a  straight  series  line 
through  the  milliammeter,  the  filament 
rheostat  R-6,  the  filaments  of  the  two 
tubes,  and  the  bias  resistor  R-3,  from 
which  it  returns  to  ground. 


FIGURK    1 


The  major  current  in  the  bias  resistor 
is  the  300-mil  filament  supply,  the  plate 
current  of  the  tubes  being  only  a  mil 
or  so,  and  it  is  the  filament  current 
that  furnishes  grid  bias.  The  grid  of 
V-l  connects  through  R-2  and  R-4 — in 
which  no  d.c.  flows — to  the  lower  or 
negative  end  of  R-3,  and  is  therefore 
negative  with  respect  to  V-l  filament 
by  the  extent  of  R-3's  voltage-drop:  the 
grid  of  V-2  connects,  through  the  sec- 
ondary of  T-2,  to  the  same  side  of  R-3, 
and  the  bias  of  that  tube  adds  the  volt- 
age— drop  through  V-l  filament  to  the 
R-3  voltage-drop. 

Speech  a.c.  developed  in  the  photo- 
cell faces  three  parallel  load  circuits: 
one  from  the  anode  of  the  cell  through 
R-l  and  R-9  to  ground;  one  from  the 
anode  of  the  cell  through  C-l,  R-2  and 
R-4  to  ground;  and  one  from  anode 
through  C-l,  through  the  grid  and  fila- 
ment of  V-l  (which  constitute  a  con- 
denser), and  through  R-3  to  ground. 
The  frequency  response  of  these  cir- 
cuits is  modified  by  the  presence  of  C-4 
and  C-2.  R-9  and  R-4,  C-4  and  C-2, 
have  been  added  to  the  original  circuit 
as  parts  of  the  modification  which 
adapted  this  amplifier  to  Wide  Range 
sound. 

Speech  a.c.  developed  between  plate 
and  filament  of  V-l  faces  two  parallel 
load  circuits:  from  plate  through  R-5, 
and  thence  through  the  power  supply  to 
ground  and  up  through  R-3  to  filament; 
and  right  through  C-5,  R-7,  and  the  pri- 
mary of,  T-2  to  filament.  Wide  Range 
modifications  include  change  of  C-5  from 
1.0  mfd.  to  0.1  mfd.,  and  addition  of  C-3, 
R-7  and  R-8. 

Speech  a.c.  appearing  by  induction  in 
the  secondary  of  T-2  faces  one  load  in 
the  form  of  C-6,  and  another  in  the 
grid-filament  capacitance  of  the  tube, 
return  from  the  filament  being  through 
R-3  to  the  lower  end  of  T-2  secondary. 
C-6  is  another  addition.  [The  original 
circuit,  of  which  Fig.  1  is  a  modified 
form,  can  be  found  on  page  8  of  I.  P. 
for  June,  1935.] 

The  primary  of  T-l  is,  of  course,  the 
load  upon  the  plate  of  V-2.  The  return 
from  the  lower  end  of  that  primary  to 
filament  is  through  the  power  supply 
to  ground.  The  branch  return  through 
R-9  and  C-2  is  of  no  importance  by 
reason  of  the  comparatively  enormous 
resistance  (0.5  megohm)  of  R-9.  The 
secondary  of  T-l  is  wired,  without 
further  modification,  to  the  output  ter- 
minals on  the  bottom  terminal  strip. 
This  is  the  circuit,  as  proved  by  inter- 
change of  these  amplifiers  between  the 
two  projectors,  in  which  the  origin  of  a 
rumbling,  crackling  noise  had  to  be  run 
down. 

A  strictly  physical  difficulty  remains 
to  be  noted.  These  amplifiers,  as  many 
projectionists    know,    are    shielded    by 
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mounting  inside  substantial  metal  boxes. 
Originally  the  top  and  back  of  these 
boxes,  as  well  as  the  face,  could  be 
opened  for  accessibility,  but  projector 
oil  got  in  and  rotted  the  insulation  of 
the  wiring,  causing  much  trouble;  thus, 
newer  models  were  supplied  in  boxes 
entirely  impervious  to  oil,  and  also  to 
testing.  Comparatively  little  of  the  am- 
plifier is  accessible  through  the  front 
door.  For  most  tests  it  was  necessary 
to  unsolder  the  five  bottom  wires  and 
the  photo-cell  lead  at  the  upper  left,  as 
well  as  a  noise-reducing  ground  con- 
nection (not  shown  in  the  drawing) 
which  soldered  to  spring  suspension  No. 
5.  Lastly,  still  another  ground  wire 
bolted  to  the  amplifier  frame,  making 
eight  connections  in  all  to  be  removed 
each  time  the  amplifier  was  taken  from 
its  housing,  and  replaced  each  time  it 
was   put  back   for  test. 

The  first  attack  on  the  trouble  con- 
sisted of  removing  the  amplifier  and  in- 
specting all  parts  and  connections.  A 
few  of  the  latter  were  touched  up  with 
a  soldering  iron,  and  the  amplifier  re- 
placed in  its  housing.  Noise  continued 
unchanged.  It  was  then  necessary  to 
isolate  the  trouble  to  some  one  portion 
of  Fig.  1.  Working  through  the  open 
front  door,  the  grid  of  V-2,  which  could 
be  reached  in  that  way,  was  opened  and 
connected  directly  to  ground.  The  noise 
disappeared,  indicating  that  V-2  and  its 
output   circuits  were   guiltless. 

The  next  logical  step  would  have  been 
to  open  the  primary  of  T-2,  but  this  was 
the  least  accessible  part  of  the  amplifier, 
and  several  illogical  but  practical 
chances  were  preferred.  C-2  (also  acces- 
sible from  the  front)  was  open-cir- 
cuited, and  the  grid  connection  of  V-2 
was  restored.  The  noise  continued,  in- 
dicating that  leakage  in  C-2  was  not 
the  cause.  R-l  and  R-2,  the  only  other 
parts  easily  accessible  from  in  front, 
were  changed  without  effect,  and  the 
amplifier  was  again  removed  from  its 
housing. 

The  primary  of  T-2  cannot  be 
reached,  even  with  the  amplifier  out- 
side the  housing,  unless  its  metal  shell 
or  frame  is  also  disassembled.  There- 
fore the  next  step  elected  was  to  open 
the  plate  of  V-l;  but  in  order  to  kill 
several  birds  with  one  stone  R-5  was 
also  replaced. 

The  wiring  diagram  agreed  with  Fig. 
1  in  showing  two  wires  to  the  top  of 
R-5 — one  from  the  plate  of  V-l  and 
one  from  the  left-hand  side  of  C-5.  In 
the  wiring  diagram  these  wires  did  not 


The  real  low-down  on  amplifier  circuits 
in  the  book  SOUND  PICTURE  CIR- 
CUITS. 208  pages  of  informative  text; 
illustrations  printed  separate  from  text, 
insuring  constant  ready  reference.  Last 
edition  now  almost  gone.  Order  direct 
from   I.    P.   for  $1.75,    postage   prepaid. 


join  above  the  resistor,  as  in  Fig.  1, 
but  met  at  the  top  resistor  terminal. 
The  replacement  resistor  was  so  in- 
stalled that  its  top  terminal  and  the 
two  wires  in  question  could  be  reached 
from  the  front  door  of  the  housing. 
With  both  connected,  noise  continued, 
indicating  that  R-5  had  not  been  faulty. 
With  only  one  wire  (seemingly  the  one 
to  C-5)  connected,  noise  stopped;  when 
the  other  lead  (apparently  the  plate  of 
V-l)  was  also  connected,  noise  resumed. 
On  the  basis  of  these  tests  it  was 
obvious  that  the  noise  had  its  origin 
in  or  ahead  of  V-l.  But  C-2,  R-l  and 
R-2,  the  most  likely  causes,  had  previ- 
ously been  cleared.  Merely  as  a  check, 
before  going  through  the  work  of  again 
removing  the  amplifier  from  its  hous- 
ing, V-l  grid  was  opened  and  grounded. 
The  noise  continued!  This  final  test 
apparently  eliminated  every  possibility. 
The  noise  couldn't  be  anywhere — but  it 
was  as  loud  as  ever! 

Makers  Drawing  Incorrect 

The  facts  were  reconsidered.  Open- 
ing V-l  grid  did  not  end  the  noise. 
Opening  the  plate  of  the  same  tube 
apparently  did.  But  the  tube  itself  had 
been  changed  two  or  three  times,  and 
the  socket  was  a  type  that  never  gave 
trouble.  All  power  and  bias  supplies 
were  common  to  both  tubes,  and  any 
irregularity  there  would  be  heard  at 
lower  volume  even  with  V-l  plate  open, 
by  reason  of  its  effect  on  V-2.  Process 
of  elimination  had  been  carried  to  zero; 
the  loud  noise  must  be  an  illusion.  In- 
controvertible evidence  proved  that  it 
couldn't  exist! 

A  few  hour's  sleep  preceded  the  con- 
clusion that  there  must  have  been  some 
flaw  in  a  previous  step.  As  a  re-check, 
the  plate  of  V-2  was  opened  again,  but 
this  time  at  the  socket.  The  noise  con- 
tinued. For  the  purpose  of  investigat- 
ing the  wire  between  the  socket  and 
the  top  of  R-5  the  wiring  drawing  was 
again  consulted  and  compared  with  the 
actual  amplifier.  Discovery!  The  draw- 
ing was  wrong!     The  two  wires  shown 
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in  Fig.  1 — and  in  the  wiring  diagram 
as  well — as  leading  to  the  top  of  R-5 
actually  went  to  the  bottom  of  that  re- 
sistor, and  vice-versa.  The  wire  that 
was  mistakenly  believed  to  lead  to  the 
plate  of  V-l  actually  went  to  spring 
suspension  terminal  No.  2.  [It  was 
opening  this  wire  that  had  interrupted 
the  noise.]  Then  where  was  the 
trouble?  Not  in  or  ahead  of  V-l,  since 
opening  the  plate  of  that  tube,  it  was 
now  proved,  did  not  interrupt  it.  Not 
in  or  behind  V-2,  since  opening  the  B 
supply  to  the  lower  end  of  R-5  ended 
the  noise  completely.  Therefore  the 
difficulty  was  somewhere  between  V-l 
and  V-2,  but  not  in  R-5,  which  had 
already  been  replaced  without  effect. 
C-5  looked  like  a  reasonable  possibility. 
If  that  condenser  were  leaky,  surges  of 
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B  current  would  circulate  through  it 
and  R-7  to  the  primary  of  T-2,  return- 
ing to  ground  via  filament  and  R-3,  and 
would  set  up  induced  disturbances  in 
T-2  secondary.  This  proved  to  be  the 
solution  when  C-5  was  replaced  and  the 
amplifier  restored  for  the  last  time  to 
its   housing. 

Hasty    Installation    Jobs 

An  extra  day  of  trouble,  and  extra 
night  of  work,  had  resulted  from  too 
trusting  an  assumption  that  wiring  dia- 
grams are  accurate  even  in  small  de- 
tails. In  this  case,  however,  such  an 
assumption  was  to  some  degree  justified 
by  the  great  difficulty  in  getting  at  the 
amplifier  itself. 

One  other  case  also  refers  to  a  trouble 
that  could  never  have  been  found.  Like 
a    previous    instance,    also,    it    involves 


an  ultra  modern  system,  and  a  monitor 
speaker,  one  of  the  new  kind  that  is 
provided  with  a  separate  monitor  am- 
plifier. The  system  had  been  installed 
under  difficulties,  inasmuch  as  the  thea- 
tre did  not  close  down  for  the  change 
in  sound,  and  some  parts  of  the  instal- 
lation process  had  to  be  rushed  to  a 
certain  extent  in  order  to  insure  prompt 
opening  every  morning.  In  consequence, 
the  job  was  not  too  well  done,  and  a 
complete  breakdown,  with  total  outage 
of  sound,  had  already  occurred  and 
been  traced  to  poor  workmanship  in 
wiring  up  the  amplifying  panel.  Re- 
appearance of  such  difficulties  in  the 
future    was    none    too    improbable. 

The  case  now  to  be  reported  made  a 
dramatic  entrance.  An  over-alert  pro- 
jectionist was  watching  the  picture 
through  newly-glassed  ports,  and  listen- 


ing intently  to  his  new  monitor,  when 
the  sound  stopped  abruptly.  Remem- 
bering the  previous  difficulty,  he  moved 
smartly  upon  the  system  amplifier,  cut 
off  all  power,  and  proceeded  to  check 
connections.  When  a  phone  call  from 
below  asked  him  why  sound  had  stop- 
ped, he  replied  he  was  looking  for  the 
trouble.  More  competent  and  less  ex- 
cited investigation  by  the  other  member 
of  the  crew  soon  revealed  that  there 
was  another  loose  connection,  but  at 
the  monitor  itself.  Sound  had  never 
stopped  in  the  theatre  until  the  over- 
enthusiastic  investigator  cut  the  main 
power,  and  then  it  stopped  with  a  bang. 
The  total  outage  lasted  about  seven  min- 
utes, and  the  unfortunate  cause  of  it 
is  still  being  asked  when  he  expects 
to  find  his  trouble  in  the  system  ampli- 
fier. 


Television,  Projection  Feature  S.M.P.E.  Meeting 

By  JAMES  J.  FINN 


PROJECTION  problems  were  ac- 
corded major  attention  by  the 
S.M.P.E.  Convention  which  met  in 
New  York  City  Oct.  11-14.  Naturally, 
the  discussion  of  the  proposed  new  pro- 
jector aperture  highlighted  the  special 
projection  session,  the  feature  of  an  un- 
usually well-rounded  papers  program. 
Several  demonstrations,  notably  those  of 
the  RCA  television  system,  a  three-di- 
mensional motion  picture  process,  and 
W.  E.'s  "stereophonic"  sound  system, 
contributed  materially  to  the  success  of 
the  meeting. 

Of  particular  interest  was  the  impos- 
ing number  of  projectionists  attending 
the  sessions — so  many,  in  fact,  as  to  ren- 
der impossible  a  complete  listing  herein. 
This  is  a  happy  augury  for  both  the 
Society  and  the  craft. 

'Three-DimensionaF    Pictures 

The  Wheelwright  system  of  three-di- 
mensional motion  pictures  featured  the 
first  day's  session.  This  demonstration 
was  awaited  with  keen  interest  by  those 
who  had  seen  the  earlier  showing  before 
the  Society;  but  it  must  be  admitted  that 
their  hopes  for  a  substantial  improve- 
ment  were   not   realized.      This    system 

(described  in  I.  P.  for  July,  1936,  p.  12) 
involves  the  taking  of  two  simultaneous 
pictures,  complimentary  to  each  eye. 
Projection  is  accomplished  by  means  of 
two  reels  of  16  mm.  film  run  on  two 
interlocked  projectors,  the  two  views 
being  projected  to  the  screen  one  over 
the  other.    Eye-compensating  accessories 

(a  long  term  for  Polaroid  glasses)  are 
necessary  for  viewing  the  pictures.  Mr. 
Wheelwright  stated  frankly  that  the  sys- 


tem is  purely  experimental,  and  this  an- 
swers all  questions  as  to  the  status  of  the 
art. 

W.  E.  showed  its  "stereophonic"  or 
so-called  three-dimensional  sound  in 
which  the  sound  comes  directly  from  the 
point  of  origin  on  the  screen.  Sound  is 
picked  up  by  two  channels  and  the  out- 
put of  each  is  recorded  on  a  separate 
sound  track  on  the  film.  In  other  words, 
there  are  two  separate  tracks  on  the  film 
each  of  which  is  a  recording  of  just  one 
channel.  In  the  theatre,  each  track  is 
fed  to  a  separate  set  of  speakers  at  the 
sides  of  the  screen.  W.  E.  asserts  that 
this  set-up  gives  "two-ear"  hearing. 

The  writer,  while  greatly  impressed  by 
the  quality  of  sound  reproduction,  is 
unable  to  appreciate  the  practical  bene- 
fit of  this  system  to  theatres,  particularly 
to  the  medium-  and  small-sized  houses 
which  comprise  80%  of  the  exhibition 
field.  "Two-ear"  hearing  means  little 
with  a  12-foot  screen.  I  P.  will  publish 
details  of  this  system  shortly.  In- 
cidentally, W.  E.  announced  that  the  sys- 
tem will  not  be  marketed  for  quite  some 
time,  because  of  its  great  cost. 

The  projection  session  was  presided 
over  by  Dr.  A.  N.  Goldsmith,  who  him- 
self read  a  short  paper  on  "The  Prac- 
tice of  Projection."  Of  particular  inter- 
est was  a  paper,  "Grading  Projection- 
ists," by  G.  P.  Barber  of  the  Alberta 
(Can.)  Government.  The  paper  revealed 
nothing  new  or  startling,  and  on  the 
whole  was  acceptable  to  practical  pro- 
jectionists. However,  the  writer  dis- 
sents emphatically  from  the  conclusion 
that  the  smaller  theatres — say,  of  600 
seats    or   less — require    either    fewer   or 


less  experienced  men  on  a  shift  than  do 
those  houses  of  over  600  seats.  This 
proposition  seems  to  be  a  fetish  with 
Canadian  officials.  We'll  have  more  to  say 
about  this  matter  when  the  paper  is 
published  herein. 

Mr.  T.  P.  Hover,  of  Lima,  Ohio,  who 
has  contributed  to  I.  P.,  presented  the 
standout  paper  of  the  session  in  describ- 
ing how  cooperation  between  the  Union 
members  themselves,  and  between  the 
Union  and  exhibitors,  keeps  the  ball  roll- 
ing on  service  in  a  small  town  that  is 
unable  to  get  prompt  service  on  break- 
downs. This  paper  is  a  '"must"  for  pub- 
lication herein  subsequently,  and  its  con- 
tent should  be  studied  by  every  Union 
in  the  country.  Hover  produced  a  series 
of  howls  with  his  anecdotes  anent  the 
exhibitor  attitude  toward  projectionists, 
wage  scales,  and  replacement  parts.  He 
mentioned  one  owner  who,  finally  put- 
chasing  a  badly  needed  tube  or  cell, 
locked  it  in  the  safe!  Hover's  appear- 
ance with  such  a  fine  paper  was  a  great 
credit  to  the  Union  in  particular  and  the 
craft  in  general. 

A  New  Screen  Idea 

F.  H.  Richardson  read  two  papers — ■ 
one  on  perforated  screens  and  another 
on  screen  image  dimensions — which  con- 
tained little  factual  data,  but  merely 
cited  certain  shortcomings  and  asked 
for  suggestions  tending  toward  their 
elimination.  His  shellacking  of  screen 
manufacturers  on  the  score  of  ragged 
perforations  seemed  to  the  writer  to  be 
unwarranted. 

Ben  Schlanger,  New  York  architect, 
took  the  wraps  off  a  brand  new  idea  in 
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his  paper,  "New  Approaches  to  the 
Presentation  of  the  Motion  Picture  Thea- 
tre." The  plan  includes  a  maskless 
screen  backed  up  by  a  sort  of  inverted 
bowl  having  coves  or  louvers  which  slant 
away  on  all  sides  from  the  edge  of  the 
picture  proper.  The  screen  having  no 
masking,  and  thus  no  sharp  light  cutoff, 
the  excess  light  hits  these  louvers  and  is 
splayed  out  all  around  the  screen.  Na- 
turally, this  light  diminishes  as  it  travels 
farther  from  the  screen. 

Schlanger's  idea  apparently  is  that  this 
"halo"  about  the  screen  will  accentuate 
the  mood,  whether  light  or  dark  or  in 
color,  of  the  particular  sequence  being 
shown.  One  can  either  take  this  or 
leave  it,  but  the  idea  is  so  startingly 
original  that  it  merits  description  by 
Schlanger  himself  in  these  columns  at 
an  early  date. 

All-metal  reflectors  were  again  shown, 
but  not  explained  in  any  degree,  by  the 
Heyer-Schultz  Co.  of  Montclair,  N.  J. 
The  briefness  of  the  presentation  made 
it  impossible  to  accurately  evaluate  the 
worth  of  these  reflectors;  but  it  was 
brought  out  that  their  cost  would  ap- 
proximate two  and  one-half  times  that 
of  glass  and  that  they  would  have  an 
unconditional  guarantee  of  one  year 
against  pitting  and  breakage.  Ques- 
tioned as  to  uniformity  of  production, 
the  sponsor  said  that  this  problem  had 
been  overcome;   but  he  didn't  say  how. 

Chauncey  Greene,  a  standout  projec- 
tion craftsman  from  Minneapolis,  laid 
the  ghost  of  16  mm.  projection  as  an 
acceptable  substitute  for  35  mm.  projec- 
tion in  a  paper  which  detailed  many 
present  shortcomings  of  the  sub-standard 
system.  Greene's  paper  was  a  crushing 
blow  to  those  exponents  (we  could  have 
said  "promoters")  of  16  mm.  systems 
which  are  ballyhooed  as  "just  as  good" 
as  35  mm.  stuff.  When  these  16  mm. 
people  take  care  of  all  the  defects 
enumerated  by  Greene  they  might  have 
something;  but  before  then  the  gullible 
purchaser  of  a  16  mm.  outfit  for  pro- 
fessional theatre  work  will  be  just  an- 
other  shorn  sheep. 

I.  Gordon  opened  a  bagful  of  errors 
charged  up  to  the  West  Coast  produc- 
tion people,  to  the  laboratories  and  to  the 
distributors  in  such  fulsome  measure  as 
to  occasion  surprise  that  the  groups  have 
sufficient  time  to  think  up  new  apertures 
and  other  "improvements"  of  the  projec- 
tion process.  What  Gordon  proved 
against  these  people  on  the  basis  of  sam- 
ples of  their  own  work  is  enough  to 
send  them  into  hiding,  away  from  pro- 
jection apertures,  for  the  next  year. 

R.  V.  Fisher,  of  the  Rochester,  N.  Y., 
Local  Union,  showed  a  device  for  clean- 
ing the  sound  track  during  projection 
and  a  new  fire  valve — both  of  which 
items  will  be  described  in  detail  in  these 
columns  soon.     Victor  Welman,   of  the 


Cleveland  Local  Union,  described  a  new 
recorder  in  a  paper  which  narrowly 
missed  being  dropped  from  the  program 
because  J.  J.  Finn  and  Harry  Rubin,  two 
Goliaths  of  projection  (well,  at  least 
one)   took  so  long  to  make  a  few  slides. 

All  in  all,  the  boys  made  a  fine  show- 
ing for  themselves  and  for  their  organ- 
ization and  did  the  outfit  through  the 
country  a  world  of  good  in  terms  of 
added  prestige  and  goodwill. 

The  Projection  Practice  Committee, 
headed  by  Harry  Rubin,  rendered  a  re- 
port that  tore  the  Academy  aperture  pro- 
posal to  shreds;  but  this  is  covered  else- 
where herein. 

RCA   Television  System 

The  big  noise  of  the  closing  day's  ses- 
sion was  the  demonstration  of  the  RCA 
television  system.  Utilizing  the  441-line 
system,  this  demonstration  was  im- 
pressive in  the  extreme  and  showed  that 
the  RCA  men  not  only  know  what  they 
are  about  but  are  coming  along  fast. 
Sixteen  receivers  each  viewed  by  sixteen 
persons  sitting  in  4  rows  (not  raised), 
were  mounted  in  a  line.  The  show  con- 
sisted of  both  film  and  live  entertain- 
ment— two  dramatic  sketches,  a  comedy 
skit,  harp  solos  and  a  newsreel.  The 
show  was  picked  up  by  the  Iconoscope 
cameras  in  the  NBC  studios  in  Radio 
City,  then  relayed  by  coaxial  cable  to  the 
transmitter  atop  the  Empire  State  Build- 
ing some  16  blocks  away,  and  from  this 
point  broadcast  to  the  receivers  on  the 
62nd  floor  of  the  RCA  building. 

The  battery  of  receivers  showed  im- 
ages lx/%  by  10  inches ;  while  in  an  ad- 
joining room  the  newly  developed  Kine- 
scope, electron-gun  set  on  a  plane  hori- 


NOMENCLATURE     AND     SPECIFICA- 
TIONS,    INCLUDING     DESCRIPTION 
OF  THE  VARIOUS  TYPES  OF  MOVIE- 
TONE  RELEASE 
John   K.   Hilliard 
Metro-Golden-Mayer  Studios 

This  paper  includes  a  general  descrip- 
tion of  the  following  types  of  movietone 
sound  track  which  are  currently  being  re- 
leased or  will  be  released  in  the  imme- 
diate  future,   according   to    plans: 

1.  Standard  movietone;  2.  Standard  movie- 
tone with  squeeze-  or  matted-track;  3. 
Standard  movietone  with  double-squeeze- 
or  matted-track;  4.  Movietone  push-pull; 
5.  Movietone  push-pull  squeeze-  or  matted- 
track. 

6.     Variable-area     bilateral     with     bias; 

7.  Variable-area     bilateral     with     shutter; 

8.  Variable-area    unilateral    bias    track;    9. 
Variable-area   push-pull. 

During  the  past  year  all  of  the  afore- 
mentioned tracks  have  been  used  to  some 
extent  in  released  movietone  pictures.  This 
paper  shows  samples  of  these  various  types 
of  tracks  and  give  a  general  description  of 
their  characteristics.  A  description  is  also 
included  of  the  general  technique  involved 
in  the  recording  and  reproducing  of  the 
so-called    "hot    and    cold"    or    "A    and    B" 


zontal  with  the  floor,  projected  the  same 
image  on  a  3  x  4  foot  screen.  RCA 
announced  that  this  was  the  first  showing 
in  history  of  black-and-white  television 
images.  Some  images  were  just  this, 
with  the  closeups  sharply  defined  and 
well  illuminated,  the  medium  shots  of 
fair  quality,  and  the  long  shots  being 
definitely  poor.  Changes  of  scene,  while 
not  instantaneous  or  flicker-free,  were 
on  the  whole  good.  Obviously,  RCA 
is  adapting  film  technique  to  television 
production,  and  very  well  indeed. 

The  7%  x  10  inch  receiver  images 
were  not  all  of  the  same  color :  some  were 
a  pasty  gray,  poorly  illuminated;  others 
were  a  greenish-blue,  and  still  others 
were  a  rather  chalky  white.  Only  about 
4  of  the  16  receivers  appeared  to  this 
writer  to  be  showing  images  that  approxi- 
mated black-and-white  images  of  sharp 
definition.  But  these  4  images  were  ex- 
ceptionally good. 

The  large  3x4  foot  picture  was  the 
clincher  for  the  writer.  While  failing 
by  a  wide  margin  to  approximate  the 
quality  of  the  smaller  ones,  this  large 
image  conveyed  to  the  writer  better  than 
any  number  of  words  could  the  thought 
that  with  a  bit  more  polishing — more 
light  of  higher  intensity  and  better 
definition — television  would  arrive.  Many 
defects  are  apparent  in  this  RCA  sys- 
tem, but  one  has  only  to  view  this  large 
image  and  be  convinced  that  their  elim- 
ination is  but  a  matter  of  a  comparatively 
short  time — possibly  within  two  or  three 
years.  After  that — ?  It's  anybody's 
guess. 

Abstracts  of  a  majority  of  the  papers 
presented  at  the  Convention  are  ap- 
pended hereto: 


prints.  During  the  past  two  years  this  par- 
ticular type  of  print  has  been  used  very 
successfully  in  extending  the  volume  range 
of  the  variable-density  release  to  approxi- 
mately 50  db.  This  release  is  intended  to 
be  shown  only  in  theatres  which  have  equip, 
ment  adequate  to  reproduce  music  which 
is  6  to  10  db  higher  than  average  dialog. 
A  description  of  the  mechanics  and  tech- 
nique for  re-recording  using  the  squeeze- 
track  is  outlined.  This  procedure  increases 
the  noise  reduction  from  3  to  6  db,  depend- 
ing  upon   the   amount    of   squeeze    applied. 

VACUUM-TUBE    ENGINEERING    FOR 

MOTION    PICTURES 

L.  C.  Hollands  and  A.  M.  Glover 

Radiotron    Division,    RCA    Mfg.    Co. 

This  paper  describes  manufacturing  and 
developmental  technique  of  vacuum  tubes, 
with  particular  reference  to  their  use  in 
motion  picture  equipment.  A  brief  dis- 
cussion of  how  application  requirements 
affect  the  choice  of  materials,  structural  de- 
sign, and  electrical  characteristics  of  photo- 
tubes and  amplifiers  of  both  power  and 
voltage  types  is  included.  How  tubes  are 
designed  to  meet  specific  needs  will  be 
illustrated  by  actual  examples  taken  from 
recent  tube  developments.  Work  on  pro- 
ducing   tubes    having    low-hum,    low-micro- 
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phonic  and  low-noise  characteristics  is  given 
as  of  special  interest  to  the  engineer. 

STANDARDS    COMMITTEE    REPORT 

There  have  been  but  two  meetings  of  the 
Standards  Committee  since  the  last  report. 
During  the  Summer,  fourteen  new  drawings 
have  been  completed  covering  8  mm.  film 
standards,  revision  of  the  drawings  for 
sprockets,  and  reels  for  35  mm.,  16  mm., 
and  8  mm.  film,  but  only  preliminary  dis- 
cussion  of  them  has   occurred. 

The  Standards  Committee  has  given 
initial  approval  to  the  adoption  of  the  spac- 
ing of  0.15  mm.  separating  the  two  halves 
of  the  push-pull  sound  track,  but  the  bal- 
loting is  not  yet   complete. 

THREE-DIMENSIONAL  PICTURES 
George   W.    Wheelwright,    3rd 

I.  Historical  background.  II.  Require- 
ments of  true  stereoscopy — discussion  of  fac- 
tors     involved:      a.      Overlap,      b.      Detail, 

c.  Diminution    in    size    of    known    objects, 

d.  Haze,  e.  Lighting  effects,  f.  Two-eye  pic- 
tures taken   eye-distance   apart. 

III.  Series  three-dimensional  work  falls 
into  two  classes:  a.  Critical  angle  stereo- 
scopy, and   b.   Anaglyph  stereoscopy. 

1.  Use  of  colors  to  obtain  stereoscopic 
pictures,  Lumiere's  work,  and  Audioscopics 
which  have  three  disadvantages  are  ex- 
amples ; 

2.  Polarizing  anaglyphs  first  operated  by 
Anderton  in  1893,  and  most  recently 
through  the  use  of  Polaroid. 

IV.  Explanation  of  the  advantages  to  be 
gained  from  three-dimensional  pictures  in 
color   as    opposed    to    single    pictures    using 
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This   little  instrument  Enables   You   To 
SEE  Sound  Defects  NEOBEAM 

W    OSCILLOSCOPE 


Superior  equipment  often  repro- 
duces in  a  slovenly,  "mushy"  man- 
ner. The  cause:  worn  gears.  The 
projectionist  in  the  picture  is  fish- 
ing around  for  the  parasitic  vibra- 
tions such  loose  adjustments  pro- 
duce. The  Neobeam  Oscilloscope 
shown  here  will  infallibly  locate 
and  VISUALIZE  the  trouble. 

Good   Man — Good    Tools 

The  Neobeam  Oscilloscope  is 
the  one  indispensable  tool  around 
the  projection  room.  It  is  used  for 
checking  the  amplifier  or  power  supply;  hum  tracing,  setting  the  optical 
system,  locating  vibration,  etc.  Precision  built  by  experts — but  not  ex- 
pensive.    Write  for  particulars. 

SUNDT  ENGINEERING  CO. 

4260    Lincoln    Ave.  Chicago,    111. 


DEPENDABILITY 


Magnesiu 
Sulphide 

The  Magnesium- Copper  Sulphide  Rectifier 
is  a  dry-disc  type  of  rectifier,  ALL 
METAL  in  construction,  containing  no 
fibre  or  bakelite  insulators  and  no  moving 
parts.  It  is  entirely  noiseless  in  operation 
and   produces   no   radio   interference. 

RECTIFIER  COMPONENTS— The  copper 
sulphide  discs  are  placed  between  metallic 
magnesium  discs  and  metallic  non-polariz- 
ing discs.  These  are  the  important  working 
elements     of     the     rectifier. 

Steel  radiator  plates  are  placed  against 
the    magnesium    disc    on    the    one    side    and 


-  Copper 
Rectifiers 


the  non- polarizing'  disc  on  the  other  side, 
to    assist    in    heat    dissipation. 

Electric  current  flows  freely  in  one  direc- 
tion, from  the  non -polarizing  disc  through 
the  copper  sulphide  disc  to  the  magnesium 
disc.  But  the  flow  of  current  in  the  op- 
posite direction — from  the  magnesium  disc 
through  the  copper  sulphide  disc  to  its 
non- polarizing  disc — is  greatly  impeded. 
Consequently,  the  rectifier  serves  as  a  uni- 
directional conductor  or  valve,  changing 
alternating    into    direct    current. 


SEND    FOR    NEW    ILLUSTRATED    CATALOG! 

Learn    how    maintenance    and    operating    costs    are    greatly    reduced. 


Single    or    Twin    Type    50 
and   65   Amperes   Capacity 


FORE  ST  MAGNESIUM-COPPER  SULPHIDE 
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the  same  color  system.  Discussion  of  ex- 
perimental evidence  that  the  two-eye  picture 
has   real    advantages. 

V.  Problems  to  be  discussed:  a.  Photog- 
raphers need  to  learn:  1.  Limitations,  and 
2.  Technique  of  using  this  new  tool  for 
three   dimensions. 

b.  Theatre  production  problems:  1. 
Changes  in  method  of  projection,  2.  Area 
of  best  viewing,  and  3.  Distribution  of 
glasses   and  their   possible  reuse. 

VI.  Thirty-five  millimeter  movies,  full  size, 
the  "living  movies  of  the  future."  Screen 
disappears;  the  actors,  particularly  in  close- 
ups,  appear  to  be  present  in  person.  The 
movies  shown,  when  considered  in  con- 
nection with  present  technical  excellence, 
will    create    final    illusion    of    living    movies. 

VII.  Use  ot  a  large  area  of  Polaroid  to  ■ 
explain  the  three  fundamental  principles  of 
polarized  light.  Some  of  the  new  uses  to 
which  this  will  be  put,  and  in  particular, 
how  the  three-dimensional  pictures  are  ob- 
served by  the  audience  with  the  use  of 
Polaroid. 

DIE    CASTINGS    AND    THEIR    APPLI- 
CATION    TO     PHOTOGRAPHIC     AP- 
PLIANCES 

Charles   Pack 
Doehler   Die   Casting   Co. 

Die  castings  are  defined  as  castings  made 
by  forcing  molten  metal  into  a  metallic 
mold  or  die.  The  alloy  most  generally  used 
is  of  the  zinc-base  type,  having  a  tensile 
strength  of  approximately  40,000  lbs.  per 
sq.  inch.     For  photographic   appliances,  the 


alloys  of  lower  specific  gravity  are  more 
desirable.  Aluminum  base  alloys  are  used 
more  extensively  in  photographic  appliances 
for  that  reason.  Physical  properties  of 
various  aluminum  die  casting  alloys  are 
given. 

Since  low  specific  gravity  is  of  prime 
importance  in  castings  used  for  photo- 
graphic  appliances,  the  development  of  the 


Check  up  easily  and  quickly  the 
proper  setting  of  the  brushes  of 
your  motors   and   generators.     Order 

THE  TRAXSVERTER 

BRUSH  GAUGE 


at  once  and 
make  sure  you 
are  receiving 
the  best  pos- 
sible perform- 
ance. Com- 
plete details 
a  c  c  o  m  p  any 
each    Gauge. 


Sent   postpaid   on    receipt   of  $1.70. 

The  HERTNER  ELECTRIC  CO. 

12692  Elmwood  Avenue 
Cleveland,   Ohio,   U.    S.   A. 


process  of  die  casting  the  lightest  of  all 
commercial  metals,  magnesiums,  is  of  par- 
ticular interest  to  motion  picture  engineers. 
Magnesium  is  one  third  lighter  than  alu- 
minum, and  magnesium  die  castings  are 
now  being  used  wherever  light  weight  is 
important.  Physical  properties  of  mag- 
nesium die  castings  are  given. 

Reference  is  also  made  to  the  die  cast- 
ing of  brass  and  German  silver,  recently 
developed.  Examples  of  die  castings  used 
in  the  construction  of  photographic  appli- 
ances were  used  to  illustrate  the  subject 
matter  of  the  paper. 

COOPERATION    AS    THE    KEYNOTE 

OF   PROJECTION    SERVICE 

Theodore   P.    Hover 

Warner's    Ohio    Theatre,    Lima,    Ohio 

At  a  recent  meeting  of  the  S.M.P.E.  the 
chairman  pointed  out  that  engineers  as  a 
group  are  backward  in  dealing  with  prob- 
lems involving  the  human  element.  They 
would  rather  deal  with  things  than  with 
persons.  They  cannot  be  blamed  for  this 
attitude,  however,  because  most  engineering 
problems  can  be  solved  by  definite  formulae 
and  procedure;  while  problems  dealing  with 
the  human  element  seldom  follow  the  ex- 
pected path. 

This  human  element  is  a  vital  considera- 
tion in  the  successful  operation  of  a  thea- 
tre which  requires  that  sound  and  projec- 
tion equipment  be  maintained  in  first-class 
condition  at  all  times. 

It  is  the  purpose  of  this  paper  to  present 
plans    and    ideas    which    have    aided    us    in 
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maintaining  a  high  standard  of  projection 
in  our  city.  Since  this  city  is  over  151) 
miles  from  the  nearest  parts  supply  com- 
pany, a  well-planned  system  ot  mutual 
cooperation  is  of  the  greatest  importance  in 
order  to  prevent  shutdowns  with  attendant 
loss  of  money  and  good  will.  The  success 
of  these  plans  over  a  period  of  ten  years 
recommends  it  to  the  consideration  of  other 
projectionists'  organizations  which  are 
isolated  from  repair  and  emergency  engi- 
neering  facilities. 

REDUCTION      OF      LOOP      LENGTH 

VARIATIONS  IN  NON-SLIP  PRINTERS 

E.   W.   Kellogg 

RCA    Manufacturing    Co.,    Inc. 

Compensation  for  varying  degrees  of  film 
shrinkage  is  accomplished  in  the  Bedford 
Non-Slip  Printer  by  changes  in  the  length 
of  a  loop  of  film  between  a  sprocket  and 
the  printing  point.  This  involves  an  un- 
certainty of  synchronism  by  the  amount 
which  the  loop,  as  first  threaded,  differs 
in  length  from  the  final  running  loop.  For 
most  purposes,  the  present  designs  do  not 
cause  more  change  in  loop  length  than  may 
be  readily  tolerated. 

For  certain  purposes,  especially  if  this 
type  of  printer  is  to  be  employed  for  16 
mm.  films,  there  may  be  too  much  de- 
parture for  synchronism.  A  guide  roller 
arrangement  is  described  by  which  the 
necessary  change  in  angle  of  approach  of 
the  raw  stock  to  the  printing  point  is  at- 
tained with  a  comparatively  small  change 
in  loop  length. 

Several  possible  arrangements  are  con- 
sidered and  some  other  features  of  the  non- 
slip  printer  are  discussed. 

SAFEGUARDING    AND    DEVELOPING 
OUR    FILM   MARKETS   ABROAD 

N.  D.  Golden 
V.   S.  Department  of  Commerce 

American  motion  pictures  are  maintaining 
their  immense  popularity  throughout  the 
world,  yet  the  barriers  and  obstructions 
which  tend  to  limit  their  sale  continue  to 
be  imposed  abroad.  Safeguarding  and  de- 
veloping our  Film  Markets  Abroad,  "con- 
tingents" taxes  and  complex  restrictions 
which  continue  to  be  slapped  on,  in  all  too 
many  instances  in  foreign  markets  is  one 
of  the  greatest  problems  American  pro- 
ducers must  face  abroad.  Some  of  these 
are  legitimate  enough,  from  the  standpoint 
of  loeal  interests,  but  others  appear  to  be 
inherently  unreasonable.  In  certain  cases 
our  motion-picture  industry  may  be  justified 
in  taking  a  strong  and  positive  stand  with 
the  object  of  bringing  about  the  rectifica- 
tion of  unfair  measures.  We  need  not  be  un- 
duly hesitant.  Our  producers  and  distribu- 
tors can  afford  to  make  effective  their  opposi- 
tion to  merely  narrow-minded  or  punitive 
practices,  while  at  the  same  time  conform- 
ing readily  to  rational  and  moderate  for- 
eign requirements.  In  any  such  stand  they 
wfll  have  the  backing  of  one  momentous 
factor — namely,  the  avidity  of  foreign  audi- 
ences to  see  and  hear  our  magnificently 
entertaining  films. 

Foreign  markets  play  a  highly  significant 
role  in  the  success  of  our  motion  picture 
industry.  They  must  be  constantly  cherished 
and  cultivated  and  energetically  safeguarded. 
It  is  noted  that  any  strong  wave  of  national- 
istic sentiment  in  Central  Europe,  finding 
expression  in  restrictive  laws  affecting  mo- 
tion pictures, — or  a  movement  toward  con- 
trol or  rigid  censorship  somewhere  in  Asia, 
or  some  inimical  reaction  in  a  Latin  Ameri- 
can country — may  contribute  to  an  ultimate 
effect    whereby    a    motion-picture    engineer 


would  find  loss  in  his  pay-envelope  or  might 
even  be  confronted  by  more  severe  emu- 
gencies. 

'Ihe  steady  efforts  of  the  Bureau  of  For- 
eign and  Domestic  Commerce  to  safeguard 
and  augment  American  motion-picture  mar- 
kets by  supplying  a  wealth  of  factual  data 
and  utilizing  a  variety  of  trade-promotive 
methods  is  covered  in  the  paper  presented. 

FILM  PERFORATION   AND  96-CYCLE 
FREQUENCY     MODULATION     IN 
SOUND    FILM    RECORDS 
J.    Crabtree    and    W.    Herriott 
Bell    Telephone    Laboratories,    Inc. 
When  motion  picture  film  is  flexed  around 
a    cylinder    the    film    in    the    region    of    the 
sprocket    holes    does    not    follow    a    smooth 
curve.     In  a  sound  record  this  leads  to  fre- 
quency  distortion   of  perforation    frequency. 

NEW    APPROACHES    TO    THE    PRE- 
SENTATION   OF    THE    MOTION 
PICTURE 
Ben  Schlanger 
Consulting   Architect,    Mew    York,    N.    Y. 
Recent  trends  toward  the  smaller-sized  mo- 
tion picture  audience  indicate  that  new  con- 
siderations  can   be   given   to   the   possibility 
of   a   larger   and    differently   shaped   screen, 
retaining   the  35   mm.   film.     The   screen   is 
pictured  as  completely  occupying  the  entire 
forefront  of  the  motion  picture  auditorium, 
assuming  a  space  stage  instead  of  an  arti- 
fically  framed  picture. 

RECENT    DEVELOPMENTS    IN    HILL 

AND   DALE    RECORDERS 

L.    Veith    and    C.    F.    Wiebusch 

Bell    Telephone    Laboratories,    Inc. 

A  new  sound-on-disc  recorder  has  been 
developed  in  which  is  used  the  principle  of 
feeding  part  of  the  output  of  the  system 
back  to  the  input  of  the  associated  driving 
amplifier  in  properly  controlled  relationship. 
The  use  of  this  principle  which  is  widely 
used  in  feedback  amplifiers  replaces  the 
usual   practice   of  providing   dissipative   ele- 


ments for  the  control  of  an  electrically 
driven  vibrating  system.  Heretofore  no  prac- 
tical application  of  feedback  to  electro- 
chemical systems  has  been  made,  possibly 
because  the  requirements  for  stable  opera- 
tion of  such  systems  are  difficult  of  achieve- 
ment. 

Through  recent  developments  these  re- 
quirements have  been  satisfactorily  met.  The 
tiew    recorder    is    capable    of   recording    on 


ALL  SURFACES 

Da-Lite  designed,  developed, 

manufactured  and  pioneered  the 
universally  used  perforated  sound 
screen  and  offers  the  broadest 
selection  of  surfaces  available,  in- 
cluding silver,  matte  white  and 
the  new  shatter-proof  glass 
beaded  type.  Da- Lite  alone  makes 
seamless  silver  screens  for  those 
who    want    the    best. 

DA-LITE  SCREEN  CO.,  Inc. 

2715    North    Crawford    Avenue, 
Chicago,    Illinois,    U.    S.    A. 


REG  U.S.  PAT.  OFF. 


SCREENS 


Why  Experiment?  Manufacturers  of  electronic  and  now 
metallic  rectifiers  are  continuing  to  announce  revolutionary 
improvements  to  overcome  tragic  weaknesses  in  products 
declared  perfect  by  them  a  year  ago. 

Use  the  dependable  and  proven  Transverter. 

Sold   through   The  National   Theatre  Supply   Co. 

Manufactured  by 

THE  HERTNER  ELECTRIC  COMPANY 

12692  Elmwood  Avenue  Cleveland,  Ohio,  U.  S.  A. 
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wax  or  direct  recording  material  without 
any  effect  on  its  characteristics  which  in- 
clude a  uniform  response  from  30  to  12,000 
cycles  and  exceptional  freedom  from  dis- 
tortion products.  The  recorder  is  extremely 
simple  and  affords  easy  means  for  field  cali- 
bration from  the  feedback  element  whose 
output  is  in  direct  proportion  to  the  stylus 
velocity.  These  means  also  make  available 
a  monitoring  voltage  which,  properly  ampli- 
fied, gives  a  precise  aural  picture  of  the 
stylus    behavior   during  recording. 

FURTHER       PROGRESS       IN       FILM 

STORAGE 

Capt.   J.   G.   Bradley 

The     National     Archives,      Washington, 

D.  C. 

Research    has    been    continued    along   the 

lines  indicated  by  previous  tests  and  reported 

at  the  Hollywood  Convention.     It  has  been 

determined  that  the  cascade  type  of  storage 

cabinet  has  certain  advantages  and  may  be 
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CONDENSERS 


FS  Condensers  are  ground  and 
highly  polished  to  precision  accur- 
acy in  curvature  and  focus.  They 
will  not  discolor. 

Available  in  extra-heat-resisting 
Pyrex  Brand  glass  and  also  in  reg- 
ular glass. 


FS  Reflectors  are  accurately 
made  for  correct  focus,  individu- 
ally tested  before  shipment,  and 
protected  by  a  heat-resisting  re- 
fractory backing  that  is  non-peel- 
ing. All  FS  quality  optical  goods 
are,  of  course,  guaranteed  to  give 
satisfactory  performance. 

Reconditioning   Service 

See  your  dealer  about  the  FS 
service  on  resilvering  and  repolish- 
ing  reflectors  and  condensers. 


F1SH-SCHURMAN     CORPORATION 
SO    East    43rd    Street,    New    York 

Fish-Schurmarr 


relied  upon  to  satisfactorily  control  film  fires 
in  a  cabinet  having  a  capacity  of  ten  reels. 
A  new  method  combining  the  advantages  of 
insulation  and  cooling  agent,  while  retain- 
ing the  unit  isolation  features,  is  in  the  proc- 
ess of  development,  and  a  preliminary  report 
will    be    presented. 

Stainless  steel  insulated  cabinets  are  now 
installed  at  The  National  Archives,  and 
slides  showing  the  completed  installation 
were  presented. 

GRADING  PROJECTIONISTS 

G.    P.    Barber 

Government     of     Province     of     Alberta, 

Canada 

This  paper  describes  the  methods  of 
licensing  projectionists  in  the  Province  of 
Alberta,  with  some  comments  on  the  appar- 
ent benefits  derived  from  the  process.  The 
process  of  becoming  a  first-class  projection- 
ist required  a  licensed  apprenticeship  of 
at  least  twelve  months,  followed  by  one  year 
as  third  class,  and,  later,  one  year  as  second- 
class  projectionist  before  taking  final  ex- 
amination for  a  first-class  license.  Each 
period,  except  apprenticeship  is  preceded  by 
a  thorough  examination. 

COMMERCIAL   16  MM.   PROJECTION 

FAULTS 

Chauncey  L.   Greene 

Projectionist,    Minneapolis,    Minn. 

Because  commercial  motion  pictures  on  16 
mm.  film  are  an  outgrowth  of  "home  movies," 
the  standards  of  projection  are  low.  Less 
care  is  given  to  their  proper  presentation 
than  is  the  case  with  theatrical  showings  of 
35  mm.  film,  whereas,  because  of  the  greater 
overall  magnification,  more  care  should  be 
given.  Some  of  the  more  glaring  faults  are 
treated  in  some  detail,  a  general  treatment 
is  set  forth,  and  the  importance  of  proper 
presentation  is  clarified  by  comparison  of 
show-windows  of  the  street  and  of  the  screen. 

SPECTRAL       DISTRIBUTION       AND 

COLOR    TEMPERATURES     OF    THE 

RADIANT    ENERGY    FROM    CARBON 

ARCS 

F.   T.   Bowditch   and   A.    C.    Downs 
National  Carbon  Co.,  Inc. 

Color  temperatures  of  various  carbon  arcs 
have  been  calculated  from  spectral  energy 
data.  The  dominant  wave-length  and  per 
cent  purity  of  each  arc  are  given  with  refer- 
ence to  both  "Average  Daylight"  and  "Noon 
June   Sunlight." 

It  is  pointed  out  that  the  color  tempera- 
tures of  these  carbon  arc  light  sources  are 


of  value  in  comparing  them  on  a  visual 
basis  only.  The  effects  of  the  radiant  energy 
from  the  arcs  on  any  photosensitive  medium 
other  than  the  human  eye — for  example, 
photographic  film — is  very  different  from  the 
visual  impression. 

Spectral  energy  distribution  curves  of  sev- 
eral carbon  arc  sources  are  published  for  the 
first  time. 

RECENT    DEVELOPMENTS    IN    GAS- 
EOUS   DISCHARGE    LAMPS 
Saul   Dushman 
Research    Laboratory,    General    Electric 
Co. 
The    paper    describes    the    luminous    and 
electrical    characteristics    of    a    number    of 
vapor-discharge   lamps   which   have   attained 
practical  importance  in  recent  years.    These 
include    the    sodium-vapor    lamp,    the    high- 
intensity,  mercury-vapor  lamp,  and  the  high- 
pressure  quartz-capillary  lamp.     The  funda- 
mental   physical    phenomena    are    discussed 
briefly  and  also  the  manner  in  which  these 
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effect  the  light  output  and  efficiency.  The 
effect  of  variations  in  gas  pressure  and  cur- 
rent density  on  the  distribution  of  intensity 
in  the  spectrum  is  dealt  with  and  also  the 
accompanying  changes  in  intrinsic  brilliancy 
and  color  of  light  emitted. 

The  latter  part  of  the  paper  contains  a 
discussion  of  recent  developments  in  the 
utilization  of  fluorescent  materials  in  gaseous 
discharge  lamps.  These  lamps  offer  inter- 
esting possibilities  from  the  point  of  view 
of  general  illumination  and  special  coloi 
effects. 

A    RECORDER    FOR    MAKING    BUZZ 

TRACK   FILM 

E.  W.  Kellogg 

RCA  Manufacturing  Co. 

The  only  requirement  of  a  buzz  track  is 
that  the  track  be  of  correct  width  and 
properly  located  with  respect  to  the  edge  of 
the  film  nearest  the  track,  and  that  the  sound 
produced  by  a  weave  in  one  direction  shall 
be  readily  distinguishable  from  that  which 
results  when  the  film  is  displaced  in  the 
other  direction. 

It  is  better  that  the  buzz  track  film  should 
be  a  direct  recording  rather  than  a  print, 
since  there  is  less  chance  of  inaccurate  loca- 
tion. A  simple  recorder  has  been  con- 
structed for  the  sole  purpose  of  making  buzz 
track  film.  It  can  readily  be  converted  for 
16  mm.  All  possible  precautions  are  taken 
to  insure  correct  track  width  and  location. 

In  view  of  the  small  amount  of  buzz  track 
required,  it  is  contemplated  that  only  one 
such  machine  will  be  needed. 

ABSTRACT     OF    REPORT     OF    THE 

STUDIO  LIGHTING  COMMITTEE 

R.   E.    Farnham,   Chairman 

The  past  year  has  witnessed  unusual  ad- 
vances; in  both  studio  lighting  equipment 
and  technique  of  lighting,  second  only  to 
the  famous  1928  period  when  the  studios 
partially  adopted  incandescent  lighting.  The 
cameramen  are  entering  an  era  of  "pre- 
cision" lighting.  Highlights  and  shadows  are 
carefully  balanced  with  dimmers  as  well  as 
the  placement  of  the  units.  This  calls  for 
equipment  giving  more  accurate  light  con- 
trol. The  influence  of  lighting  for  color  is 
creating  a  greater  appreciation  on  the  part 
of  cameramen  of  the  color  quality  of  the 
light  in  black-and-white  photography. 

The  report  also  tells  of  the  development 
of  a  satisfactory  filter  of  extreme  accuracy, 
making  possible  the  use  of  incandescent 
lamps  of  the  "CP"  type  for  Technicolor 
photography,  either  alone  or  when  mixed 
with  other  suitable  illuminants. 

THE  SOUND  LEVEL  MOTOR  IN  THE 

MOTION  PICTURE  INDUSTRY 

H.  H.  Scott 

General  Radio   Company 

The  modern  sound  level  meter  may  be 
used  as  a  convenient  means  for  making  a 
large  number  of  measurements  of  value  to 
the  motion  picture  industry.  Recent  de- 
signs featuring  light  weight,  small  size,  and 
convenience  of  control  make  modern  sound 
level  meters  particularly  well  adapted  for 
such  purposes. 

Among  the  many  possible  uses  are:  meas- 
uring noise  levels  in  studios  and  theatres; 
measuring  noise  made  by  ventilating  equip- 
ment, cameras,  or  projection  equipment; 
measuring  background  noise  level  from  re- 
producing system;  checking  overall  fre- 
quency response  of  reproducing  system; 
checking  variation  in  frequency  response 
throughout  auditorium;  checking  level  of  re- 


GOOD  PROJECTION  IS 
GOOD  PROMOTION 

A  Super-Cinephor  Projection  Lens  often  helps  in  boosting 
Box-Office  revenue.  The  remarkable  covering  power, 
flatness  of  field  and  superior  brilliance  impresses  audi- 
ences and  does  what  ballyhoo  doesn't — brings  them  back 
again  with  their  friends. 

A  Super-Cinephor  is  a  profitable  investment  for  any 
theater  catering  to  critical  audiences — "One  new  patron 
a  day  will  pay  for  a  Super-Cinephor  in  a  year." 

For  complete  details  of  these  lenses,  condensers  and  re- 
flectors, write  Bausch  &  Lomb  Optical  Co.,  616  St.  Paul 
St.,  Rochester,  N.  Y. 
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.  .  All  New 

Announcing...  ckB;rtJX 

For  all  projectors  and  sound   equipments 

All  take-ups  wind  film  on  2,  4  or  5  inch  hub  reels. 

The  Clayton  Rewinder 

For  perfect  rewinding  on  2000-foot  reels. 

CLAYTON    PRODUCTS    CO. 

31-45  Tibbert  Avenue  New  York,  N.  Y. 
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"THIS   RECTIFIER  SAVES 
MY  BOSS   MONEY" 


That's  what  projectionists  say  about  the 
Brenkert  R-6  Copper-Oxide  Rectifier. 
Supplying  direct  current  to  low-voltage 
projection  lamps,  it  definitely  reduces 
current   bills. 

Steady  current  flow  is  assured,  too, 
by  this  Brenkert  Rectifier,  with  its  de- 
pendable Westinghouse  rectifying  ele- 
ment. Ruggedly  built,  accessible,  cool, 
16  adjustments  for  proper  arc  voltage 
under  all  conditions — only  Brenkert  R-6 
has  these  modern  features,  superior  per- 
formance   and    reliability. 

Brenkert  engineers,  who  know  so  well 
the  needs  of  projectionists,  have  built 
this  rectifier  for  your  convenience  and 
the    theatre's    economy. 

And  Brenkert  distributors,  who  know 
so  well  what  you  want  in  service  and 
are  so  well  equipped  to  give  it,  will  tell 
you  about  this  rectifier  and  will  be 
"Johnny  on  the  spot"  at  any  hour  you 
want  them. 
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production  in  auditorium,  etc.  Typical  data 
showing  results  obtained  in  a  theatre  were 
presented. 

HIGH-SPEED    PHOTOGRAPHY 

APPLIED  TO  DESIGN  OF 

TELEPHONE  APPARATUS 

W.  Herriott 

Bell    Telephone    Laboratories,    Inc. 

High-speed  motion  pictures  are  employed 
at  Bell  Laboratories  as  a  visual  aid  in  the 
study  of  problems  associated  with  the  de- 
sign, manufacture  and  testing  of  telephone 
apparatus.  A  new  high-speed  camera  of  the 
optical  compensator  type  operating  at  4,000 
pictures  per  second  is  described,  and  its 
application  to  the  study  of  problems  asso- 
ciated with  telephone  apparatus  is  discussed. 

DEVICE  FOR  CLEANING  THE  SOUND 

TRACK  DURING  PROJECTION 

R.  J.  Fisher 

Flower    City    Specialty    Co. 

A  description  is  given  of  a  device  for 
cleaning  the  sound  track  or  zone  on  which 
sound  is  recorded.  It  comprises  a  compact 
attachment  applicable  to  all  existing  pro- 
jectors without  alteration  of  the  projector 
mechanism,  which  is  simple  and  sturdy  in 
operation.  Its  object  is  to  improve  the  re- 
production of  recorded  sound  by  removing 
completely  all  dirt,  dust  and  lint  that  lodges 
on  the  sound  track  during  the  process  of 
projection,  rewinding  and  shipping. 

PRECISION  ALL-METAL  REFLECTOR 

POR   PROJECTION  ARCS 

C.  E.  Shultz 

Heyer-Schultz,  Inc. 

A  paper  dealing  with  the  peculiar  char- 
acteristics of  an  all-metal  reflector  regarding 
its  resistance  to  tarnish,  pitting,  breakage 
and  heat.  A  comparison  is  made  between 
the  present  standard  glass  reflector  and  this 
new  type  as  to  reflectivity,  dependability, 
accuracy,   color  response   and   longevity. 

BACKGROUND  PROJECTION 

PROCESS 

G.  G.  Popovici 

The  complexity  of  the  background  pro- 
jection process  is  generally  known.  It  has 
been  widely  applied  in  cinematography  with 
great  success.  A  new  field  offers  a  tremend- 
ous opportunity,  namely,  still  photography. 
Two  types  of  such  projectors  are  described, 
one  to  cover  screens  up  to  10x12  ft.,  the 
other  to  cover  screens  up  to  13x18  ft.  Dur- 
ing the  research  stage,  some  very  interest- 
ing facts  have  been  observed.  The  follow- 
ing elements  of  the  problem  are  discussed: 

(1)  The  spot  condition,  what  causes  it 
and  how  to  reduce  it  successfully,  even 
eliminating  it  entirely  in  specific  cases. 

(2)  Screen  textures:  Nitrate  or  acetate 
base  sprayed  with  polarizing  material  for 
diffusion  (Flatlight  type).  The  new  Trans- 
Lux  screen  of  the  high-transmission  type. 

(3)  Theory  of  light  refraction  through 
screen.  (4)  Light  brightness  vs.  diffusion 
of  screen.  (5)  Optical  conditions,  con- 
densers,   objective   lenses,   etc. 

(6)  Light-source  proper:  Brightness  vs. 
current,  behavior  of  different  types  of  car- 
bons, spectral  consideration  in  color  projec- 
tion. (7)  Cooling  the  slides  with  air,  a  novel 
method  incorporating  refrigerated  air  for  the 
super  projector.  (8)  Projector  electrical, 
optical,  air-operating  characteristics,  includ- 
ing remote  control  of  arc,  douser,  air-cooling 
system. 
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all  the  new  sound  equipment  introduced  into  the  projection 
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SERVICING 
SOUND    EQUIPMENT 

368  Pages — New  Size — Fully  Illustrated 

Sooner  or  later  projectionists  are  going  to  do 
their  own  servicing.  This  book  covers  the  serv- 
icing of  all  sound  and  projection  equipment  in 
use  today.  As  a  progressive  projectionist,  you 
need  this  book.  The  fact  that  this  book  has 
gone  into  three  editions,  and  eight  printings — all 
sold  on  a  money-back-if-not-satisfied  guarantee — 
is  assurance  that  you  will  get  your  money's 
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PLEASED  PATRONS  keep  the 
coinometers  clicking.  And  in 
these  days  of  increasingly  high 
standards  and  keen  competition 
only  the  finest  projection  will 
KEEP  them  pleased. 

You  can't  afford  to  impair  the 
original  fine  projection  qualities  of 
your  Simplex  Projectors  hy  using 
imitation  parts— for,  IMITATION 
PARTS  GIVE  IMITATION  RESULTS. 


Insist  on  Genuine  Simplex  Parts 
when  you  have  your  projectors 
repaired.  Then — and  only  then — 
will  you  get  parts  which  possess 
the  extreme  accuracy  and  wear 
resistance  which  are  absolutely 
essential  for  perfect  projection. 
Genuine  Simplex  Parts  are  now 
sold  at  36%  off  list.  Their  cost  is 
so  small  that  you  can't  afford  to 
take  a  chance  with  imitations. 
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This  guarantee  is  made  possible  by  the  ex- 
pert engineering  staff  of  the  C.  S.  Ashcraft 
Mfg.  Corp.,  who  developed  and  gave  you 
the  Suprex  type  of  projection  —  experts 
whose  aim  it  is  to  maintain  the  highest 
standard  of  quality. 
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PROJECTOR  PRICE  COM- 
PLETE, LESS  LAMP  AND 
SOUND     REPRODUCER: 


$1235 
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Complete  Dependability 

Motiograph  engineers  realize  the  importance  of  heavy- 
duty,  rugged,  helical-cut,  top-hobbed,  generously  over- 
sized GEARS — hardened  to  insure  long  life.  The  photo 
shows  the  perfect  mesh  and  safety  factor  built  into  this 
remarkable  mechanism. 

The  experience  of  building  projectors  for  nearly  four 
decades  has  made  for  simple,  dependable  design — and 
fine  materials  and  craftsmanship  account  for  the  superi- 
ority of  the  Motiograph  mechanism. 

Those  projectionists  who  are  operating  Motiograph  mech- 
anisms know  that  they  perform  like  thoroughbreds  from 
the  moment  the  switch  is  thrown.  Precision  performance, 
uninterrupted  service  and  low  maintenance  cost  are 
some  of  the  factors  responsible  for  Monograph's  popu- 
larity. 


IN  PROJECTION  AND  SOUND — THE  STANDARD  OF  THE  WORLD 


THE    WORLD'S    FINEST    PROJECTOR    DESIGNED    FOR    ALL    STANDARD    SOUND     EQUIPMENT 
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HIGH  INTENSITY  PROJECTION  IS 

NOW  INDISPENSABLE  TO    HOLD   AND   INCREASE   PATRONAGE 


#  A  superior  and  outstanding  quality  of  projection  is  re- 
quired to  hold  the  interest  of  the  highly  critical  present 
day  audience.  Brilliant,  Snappy,  Snow  White  Magnarc 
High  Intensity  Light  adds  tremendously  to  the  quality  of 
your  picture,  be  it  black  and  white  or  color  photography. 

For  the  past  four  years  theatres  the  country  over  have 
been  modernizing  projection  with  Peerless  Magnarcs. 
Projection  is  the  heart  of  the  picture  theatre  and  the 
most  important  place  to  modernize. 

Don't  think  that  high  intensity  projection  is  a  luxury. 
It  is  a  necessity.  4000  theatres  having  75  per  cent  of 


the  nation's  total  seating  capacity  are  already  using 
high  intensity  projection.  Such  wide  use  and  immediate 
adoption  must  prove  that  it  is  the  small  theatre's  only 
alternative  to  hold  and  increase  patronage. 

Peerless  Magnarc  Lamps  produce  200  to  300  per  cent 
more  light  on  the  screen  than  low  intensity  lamps,  at 
the  same  current  cost.  Peerless  Magnarc  will  modernize 
your  projection  and  will  keep  it  modern  for  years  to 
come.  It's  the  finest  arc  lamp  ever  built. 

Get  the  facts.  Write  for  new  illustrated  folder,  "Get 
A  Seat  On  The  Bandwagon." 
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MONTHLY  CHAT 


REVISION  of  the  present  standard 
aperture  apparently  is  a  dead  issue, 
both  the  Academy  and  SMPE  camps  hav- 
ing maintained  a  discreet  silence  follow- 
ing the  rather  tart  exchange  of  opinions 
on  this  topic  six  weeks  ago.  The  Acad- 
emy, notwithstanding  the  SMPE  blast 
directed  against  the  proposed  change,  an- 
nounced that  it  would  go  ahead  with  the 
project — but  no  report  of  any  progress 
has  been  forthcoming. 

As  for  the  SMPE,  it  still  would  like 
some  provision  made  for  confining  photo- 
graphed action  within  safe  limits,  in  line 
with  its  recommendation  of  last  Spring. 
As  to  this  Hollywood  says  nothing.  All 
of  which  contributes  something  less  than 
zero  to  the  solution  of  a  pressing  repro- 
duction problem.  Ah,  these  prima  donna 
technicians. 

CURRENT  happenings  in  the  theatre 
supply  and  the  sound  equipment 
servicing  branches  of  the  industry  are  of 
more  than  passing  interest  to  projection- 
ists. Why  we  think  so  is  spread  upon 
the  record  elsewhere  herein. 

WE  AGAIN  solicit  your  interest  in 
and  patronage  for  the  sale  of  Xmas 
Seals,  that  tiny  bit  of  paper  that  has 
done  a  mighty  job  in  helping  to  banish 
tuberculosis  from  this  earth.  Many  of 
our  own  were  and  are  included  in  the 
ranks  of  those  helped  by  this  sale.  Pay 
off — buy  Xmas  Seals. 

THE  answer  to  our  own  question  in 
this  corner  in  September:  A  single 
film  frame  is  stationery  in  front  of  the 
aperture  1/32  second.  The  picture  is 
exposed  to  the  screen  in  two  periods  each 
of  1/96  second,  making  a  total  screen  ex- 
posure of  1/48  second.  Do  you  know 
how  these  figures  are  obtained? 

SAYS  a  West  Coast  publication:  "It 
is  quite  a  fad  by  some  writers  .  .  . 
to  refer  sadly  and  patronizingly  to  Holly- 
wood as  being  dependent  upon  sources 
located  elsewhere  for  the  development 
and  improvement  of  its  technical  phases. 
There  was  a  time  when  this  was  true 
but  it  has  long  since  passed." 

Nobody  disputes  Hollywood's  superior- 
ity in  production  matters ;  but  its  record 
to  date  on  visual  and  sound  reproduction 
problems  leaves  much  to  be  desired.  It's 
the  old  story:  for  horses  a  horse  doctor; 
for  shoes  a  shoemaker,  and  for  projection 
problems  those  men  who  through  long 
experience  know  projection.  Let  Holly- 
wood make  the  pictures.  We'll  project 
them. 

METAL  mirrors,  now  in  development 
for  many  years,  still  haven't  shown 
enough  merit  to  warrant  any  large-scale 
displacement  of  the  conventional  glass 
types.  This  is  our  answer  to  numerous 
inquiries  received  on  this  topic.  One 
can't  foresee  what  the  next  six  months 
or  a  year  will  bring  in  this  direction, 
but  the  correct  answer  currently  is  "No." 
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AN    ANALYSIS    OF    IMPERFECTIONS 
APPARENT  ON  THE  SCREEN 

By  A.  C.  SCHROEDER 

MEMBER,    PROJECTIONIST    UNION    150,    LOS    ANGELES,    CALIFORNIA 


II. 

MOST  projectionists  cut  the  aper- 
ture so  that  the  sides  or  margins 
are  parallel,  thus  obtaining  the 
proper  shape,  but  this  serves  only  to 
accentuate  the  slant  of  any  vertical  lines 
near  the  sides,  the  line  starting  in  the 
upper  portion  of  the  picture  and  slant- 
ing toward  the  outer  edge  as  it  goes 
down,  sometimes  running  out  of  the  pic- 
ture before  terminating.  Where  the  pro- 
jection angle  is  steep  (with  the  machine 
setting  on  the  lens,  so  to  speak)  the 
screen  is  sometimes  tilted  back  at  the 
top.  This  artifice  improves  matters, 
squaring  up  the  picture  somewhat  and 
aiding  the  focus.  However,  the  screen 
image  looks  "funny,"  especially  to  those 
sitting  down  front. 

Foreign  objects  and  splotches  on  the 
screen  have  their  counterpart  in  the 
image  produced  there  by  foreign  matter 
in  the  aperture  or  in  the  space  between 
the  lens  and  the  screen.  Fuzz,  dirt 
and  hair  often  become  lodged  in  the 
aperture.  Dirty  film  aggravates  this  con- 
dition. Dirty  film  results  from  con- 
tact with  the  floor,  especially  one  that  is 


Here  is  a  pertinent  reminder  of 
everyday  screen  defects  of  such 
common  occurrence  as  to  be  al- 
most taken  for  granted  by  pro- 
jectionists, together  with  a  sum- 
mary of  the  more  unusual 
troubles,  past  and  present,  which 
escape  casual  notice. 

not  kept  clean.  An  oily  film  picks  up 
more  dirt  than  does  a  clean  one.  As- 
suming that  the  projectionist  cleans  the 
aperture,  there  should  be  no  dirt  pres- 
ent at  the  start  of  the  reel.  Despite 
every  precaution,  however,  something  or 
other  will  at  times  get  into  the  aperture 
during  the  time  between  the  threading 
and  the  projection  of  a  reel. 

Various  methods  are  used  to  dislodge 
such  objects.  On  the  Simplex  using  the 
removable  aperture  mask  I  find  that  the 
foreign  particle  usually  can  be  removed 
by  a  puff  of  air  directed  into  the  slit 
into  which  the  mask  fits,  right  at  the 
edge  of  the  front  plate.  A  breadth  of 
air  will  often  suffice;  but  when  this 
fails,    we    have    a    bellows    handy    that 

[7] 


usually,  but  not  always,  does  the  trick. 
If  the  bellows  fails,  the  glass  is  re- 
moved from  the  eyeshield  and  the  bel- 
low used  there  directing  the  blast  against 
the  front  of  the  film.  If  the  dirt  is  on 
the  other  side,  the  blast  is  directed  there, 
first  pushing  back  the  lens  tube.  If  all 
else  fails,  the  mask  may  be  pulled  out 
very  rapidly,  cleaned,  and  snapped  back 
into  place.  If  the  movement  in  and  out 
is  fast,  it  can  hardly  be  noticed  on  the 
screen,  and  with  black  screen  masking 
the  sound  track  will  be  barely  per- 
ceptible along  the  left  edge  of  the  pic- 
ture. 

Removing  Foreign  Objects 
In  the  old  days  we  used  a  wire  with 
a  slight  bend  in  it,  the  end  having  been 
rounded  and  smoothed  off  to  avoid 
scratching  the  film.  This  was  placed  into 
the  hole  in  the  cooling  plate  and  run 
around  the  aperture  hole,  allowing  it  to 
touch  lightly  against  the  moving  film. 
There  may  be  danger  of  scratching, 
but  we  have  never  damaged  film  in  this 
way.  The  idea  is  to  barely  touch  the 
film  and  to  keep  the  wire  moving 
rapidly,  so  that  it  does  not  remain  long 
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in  one  position.  Only  the  very  end  of 
the  wire  can  be  seen  on  the  screen, 
that  part  of  wire  only  a  small  distance 
from  the  film  being  so  far  out  of  focus 
as  to  be  unnoticeable. 

Who  has  not  been  pestered  with  bugs, 
moths,  etc.,  flying  against  the  porthole 
glass?  The  best  one  I  heard  was  about 
a  bat,  which  in  its  flight  frequently  cut 
through  the  light  beam,  not  helping  the 
picture  any. 

Travel-ghost  is  nearly  a  thing  of  the 
past,  for  two  reasons:  (1)  improved 
mechanisms,  and  (2)  the  sound  picture. 
Years  ago  much  streaking  on  titles  or 
white  objects  was  due  to  the  uneven 
cranking  of  worn  mechanisms.  Cranking 
a  projector  is  unknown  to  the  newer 
projectionists.  It  seemed  simple,  but  it 
had  to  be  learned.  When  the  old  ma- 
chines were  cranked  unevenly  the  shutter 
and  the  flywheel  would  not  slow  down 
at  the  same  rate,  resulting  in  one  get- 
ting ahead  of  the  other  and  throwing 
the  shutter  out  of  time,  until  the  driv- 
ing power  was  again  sufficient  to  drive 
them  both,  when  the  relation  between 
shutter  and  flywheel  was  corrected  auto- 
matically. After  motor  drives  were  in- 
troduced a  bad  belt  hook  or  a  "catch" 
in  the  mechanism  occasioned  this  inter- 
mittent streaking. 

Oldsters  will  remember  also  the  frame 
line  that  moved  up  across  the  picture, 
continuing  for  quite  some  time.  Fram- 
ing was  impossible  until  the  critter 
finally  came  to  rest,  and  when  it  did,  it 
was  impossible  to  tell  where  it  would 
wind  up:  one  might  have  to  frame  up 
or  down,  or  it  might  even  stop  in  frame. 
The  only  remedy  for  this,  of  course,  was 
to  cut  out  the  entire  section  of  film.  The 
first  time  this  happened  to  yours  truly 
it  drove  him  almost  batty. 

And  now,  just  a  few  words  on  the  deli- 
cate subject  of  scratches.  It  is  inevitable 
that  everyone  has  scratched,  or  will 
scratch,  film.  Of  course,  the  exchanges 
and  the  studios  never  scratch  film. 
Haven't  they  said  so  themselves?  We 
use  first-run  film  and  when  we  get  a 
bad  print  it  is  returned  immediately. 

Light  coming  through  the  doors  ruins 
the  picture,  and  while  this  condition  is 
not  very  prevalent  now,  we  still  see  it 
occasionally.  Even  in  the  better  houses 
the  doors  are  often  opened  at  the  end 
of  the  picture,  flooding  the  screen  with 
light.  This  is  not  confined  to  the  day- 
time; quite  often  light  from  automobiles, 
etc.,  comes  through  the  doors  at  night. 
At  our  theatre  there  are  large  flood- 
lights across  the  street,  illuminating  the 
forecourt.  These  lights  hit  the  screen 
when  the   doors   are   opened. 

Extraneous  Light   on   Screen 

The  straight  picture  theatre  seldom 
has  lights  behind  the  screen,  but  houses 
having  a  large  stage  may  have  light 
shining  through  the  perforations.     This 


happened  to  us  sometime  ago.  The 
manager  called  up  about  stray  light 
"from  the  projection  room"  showing  on 
the  screen,  and  would  we  check  up  on 
it?  We  checked  plenty — in  fact  we 
worked  in  practically  a  dark  room  for 
fifteen  minutes,  trying  to  locate  it.  Such 
light  comes  from  the  machine  around 
the  lens  when  the  escutcheon  is  missing, 
or  from  either  a  cracked  condenser  or  a 
crack  in  the  glass  in  the  ports.  We 
found  nothing  wrong  in  the  projection 
room.  This  continued  for  several  reels, 
until  we  woke  up  and  asked  the  stage- 
hands if  their  lights  were  hitting  the 
screen.  Sure  enough,  there  was  the 
trouble. 

Sometimes  the  projectors  are  so  low 
that  the  people  in  the  balcony  get  their 
head  in  the  light  as  they  go  by.  Then 
there  is  the  young  generation  who  throw 
their  caps  into  the  light.  I  worked  in 
one  theatre  having  a  walk  in  front  of 
the  projection  room  going  to  the  man- 
ager's office.  This  necessitated  crouch- 
ing to  avoid  the  light  as  one  went  past 
the  ports.  Many  times  the  head  or  back 
was  not  quite  low  enough  and  so  par- 
tially obstructed  the  light.  In  another 
room  it  was  necessary  to  pass  in  front 
of  the  right  machine  to  get  to  the  ma- 
chine at  the  left.  The  projectors  were 
set  low,  as  there  was  a  beam  in  front 
of  the  room  underneath  which  the  pic- 
ture was  projected.  This  made  it  all 
the  more  difficult  to  crouch  low  enough 
when  passing  in  front  of  the  machine, 
and  many  times  the  projectionist  got 
into  the  light,  throwing  a  shadow  on 
the  screen.  This  theatre  still  is  operat- 
ing but  the  projection  room  has  been 
moved  half  way  down  toward  the  screen 
and  placed  over  against  the  side  wall! 
Can  you  imagine  the  side  angle  they 
have  and  the  shape  of  the  picture? 

Correct    Framing    Problem 

One  of'  the  troubles  we  have  now 
that  was  not  often  seen  during  the 
silent  days  is  characters  on  the  screen 
with  the  heads  and  feet  partially  cut 
off.  The  framing  lever  or  knob  is  not 
often  changed  these  days,  and  such 
things  should  not  occur,  but  the  stu- 
dios do  not  always  get  everything  in 
the  right  place,  resulting  in  some  parts 
being  too  near  the  margin.  The  pro- 
jectionist may  be  looking  at  the  screen, 
but  may  not  see  it  immediately.  This 
process  of  looking  becomes  mechanical 
at  times,  and  the  picture  suffers  as  a 
result. 

Starting  out  of  frame  seems  inex- 
cusable, and  yet,  it  will  happen  occa- 
sionally. This  sometimes  occurs  when 
the  machine  is  threaded  without  setting 
the  movement  in  the  locked  position. 
We  have  a  white  mark  painted  on  the 
shutter  hub  for  just  this  purpose. 

Projectionists  will  go  to  any  extreme 
to    avoid    a    stop.      The    causes    of    this 


trouble  are  many  and  varied.  Our  own 
experience  along  this  line  is  due  almost 
entirely  to  failure  of  power  supply. 
Much  of  the  Los  Angeles  power  is  car- 
ried over  the  mountains  by  "high  lines" 
which  are  subject  to  troubles  during 
electrical  storms,  causing  power  failure, 
usually  for  only  a  few  seconds,  but  it 
interrupts  the  performance.  At  times 
the  current  failure  is  so  short  that  the 
fire  shutter  stays  up,  the  arc  does  not 
go  out,  but  the  picture  flickers  some- 
thing awful  and  I  need  not  tell  you 
what  the  sound  is  like.  Of  course,  fre- 
quently show  comes  to  a  complete  stop. 
When  this  happens  we  call  the  engineer 
and  have  him  start  the  emergency  set, 
a  large  Winton  engine  coupled  to  a 
1200-ampere  generator.  The  regular 
supply  usually  comes  back  on  before 
the   emergency   set  is   going. 

In  connection  with  the  emergency  set, 
which  is  d.c,  there  is  a  small  alternator, 
run  by  a  d.c.  motor,  which  is  in  turn 
run  from  the  large  generator.  The 
alternator  supplies  whatever  a.c.  is  re- 
quired for  amplifiers,  miscellaneous 
transformers,  machine  motors,  etc.  Ob- 
viously, switching  over  onto  the  alter- 
nator and  switching  the  arcs  onto  the 
emergency  set  all  takes  a  little  time, 
and  the  regular  supply  is  usually  back 
before  we  can  get  it  all  cut  over. 

Our  regular  generator  is  about  200 
feet  from  the  projection  room  and  is 
controlled  by  a  remote  automatic  starter. 
One  night  we  received  a  frantic  call 
from  the  engineer  telling  us  to  switch 
over  to  the  emergency  set  as  the  regular 
sot  was  about  to  go  out.  This  was  at 
the  time  that  Los  Angeles  was  changing 
over  from  50  to  60  cycles,  and  the 
emergency  set  was  anything  but  reliable, 
due  to  the  fact  that  the  city  engineers 
had  been  changing  the  characteristics 
of  the  big  generator.  It  still  was  a 
botched  up  job  and  anything  was  liable 
to  happen  if  we  tried  to  use  it. 

One  of  us  went  down  to  see  what  was 
wrong.  One  of  the  contactors  in  the 
starter  was  at  yellow  heat,  and  the 
engineer  was  daubing  water  on  it  with 
a  paint  brush,  (not  the  best  sort  of 
practice,  but  it  was  getting  us  by).  We 
decided  to  cut  the  current  down  to  the 
minimum  and  try  to  run  the  rest  of 
the  night,  an  hour  and  a  half,  on  the 
regular  set  rather  than  try  to  use  the 
emergency  generator.  Due  to  the  de- 
crease in  arc  curent  and  the  practice 
of  lighting  the  arc  after  the  machine 
had  already  been  started  we  got  through 
the  night.  The  light  was  not  of  the 
best,  needless  to  say. 

If  you  expect  to  install  new  projector 
heads,  first  make  every  effort  to  obtain 
the  new  heavy  bases  also.  The  new  Su- 
per Simplex  and  Peerless  lamps  are  too 
heavy  for  most  old-type,  non  rigid  bases, 
and  vibration  will  almost  certainly  ensue. 
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G-E  COPPER  OXIDE  RECTIFIERS 

BEST  BECAUSE  THEY 
ARE  BUILT  RIGHT 


G-E   COPPER  OXIDE 

UNIT  ASSEMBLY 

Notice  the  assembly  of 
these  copper  oxide 
stacks  in  the  case.  It 
is  compact  and  built  to 
last.  Heavy  steel  brack- 
ets support  units  at 
each  end.  They  also 
serve  as  electrical  con- 
nections. Heavy  copper 
bus  bars  interconnect 
the  stacks.  This  method 
of  mounting  copper  ox- 
ide units  eliminates  the 
usual  multiplicity  of 
connecting  wires  and 
soldered  joints. 


TWO-PIECE 
CONSTRUCTION 

To  make  handling  and 
installation  easier,  the 
G-E  Copper  Oxide 
Rectifier  is  made  in  two 
sections.  The  bottom 
section  contains  the 
stacks,  control  relays 
and  patented  blower 
system.  The  top  sec- 
tion contains  the  trans- 
former section  and  con- 
trol panel.  Primary  and 
secondary  taps  permit 
a  wide  range  of  adjust- 
ments. The  output  is 
exceptionally    smooth. 


G-E   COPPER    OXIDE    STACKS 

These  copper  oxide  stacks  are  the  heart  of  G-E  Copper 
Oxide  Rectifiers  for  Projection  Service.  Extensive  re- 
search in  copper  .  .  .  exacting  methods  of  oxidation  and 
manufacture  .  .  .  test  after  test  insure  superior  operating 
characteristics  and  long  life.  No  other  type  of  dry  recti- 
fier can  perform  as  long  and  efficiently  as  a  General 
Electric  Copper  Oxide. 


THE   COMPLETE 
UNIT 

The  G-E  Copper  Oxide 
Rectifiers  for  Projec- 
tion Service  can  be  in- 
stalled wherever  con- 
venient. They  are  so 
cool  and  quiet  in  opera- 
tion that  many  instal- 
lations are  made  in  the 
projection  booth.  The 
exterior  is  free  from 
switches  and  controls. 
By  connecting  a  pair 
of  the  G-E  Copper  Ox- 
ides in  series,  a  spot- 
light may  be  operated. 


BEFORE 

Installing  G-E  Copper 

Oxides 
Period  Kilowatt 

Covered  Hours* 

Feb.  4  to  Feb.  11  1094 
Feb.  11  to  Feb.  18  1022 
Feb.  18  to  Feb.  25  1090 
Feb.  25  to  Mar.  4  1048 
Mar.  4  to  Mar.  11  1038 
Mar.  11  to  Mar.  18  1080 


AFTER 

Installing  G-E  Copper 
Oxides 


Period 
Covered 


Kilowatt 
Hours* 


Mar.  25  to  Apr.  1  782 

Apr.  1  to  Apr.  8  786 

Apr.  8  to  Apr.  15  768 

Apr.  15  to  Apr.  22  712 

Apr.  22  to  Apr.  29  696 

Apr.  29  to  May  6  724 


*  Indicates  total  power  used  by  theatre. 


THESE    FIGURES    PROVE    ECONOMY 

The  "Before"  and  "After"  tabulation  shows  how  eco- 
nomical the  G-E  Copper  Oxide  is.  The  power  company 
serving  the  theatre  made  the  power  measurements.  The 
average  savings  per  week  (total  theatre  load  including 
projection  booth)  was  315  kilowatt  hours. 


SEND  FOR  FULL  INFORMATION.  ADDRESS  SECTION  A-511,  APPLIANCE  AND  MERCHANDISE  DEPT.,  GENERAL  ELECTRIC  CO.,  BRIDGEPORT,  CONN. 


GENERAL  »  ELECTRIC 


SPECIAL   RECTIFIERS 


APPLIANCE      AND      MERCHANDISE      DEPARTMENT,     GENERAL     ELECTRIC      COMPANY,     BRIDGEPORT,      CONN. 
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PRODUCTION 

INSURANCE 


PRODUCERS  need  no  longer  rely  upon 
approximate  copies  of  original  negatives. 
They  can  have  true  facsimiles,  completely 
adequate  for  every  purpose.  Because  the 
use  of  Eastman  Fine-Grain  Duplicating 
Films  readily  leads  to  duplicates  that  are 
actually  indistinguishable  from  originals. 
Every  production  needs  this  insurance. 
Eastman  Kodak  Company,  Rochester,  N.Y. 
(J.  E.  Brulatour,  Inc.,  Distributors,  Fort 
Lee,  Chicago,  Hollywood.) 


EASTMAN  Fine-Grain 

DUPLICATING    FILMS 


FUNDAMENTALS  OF  SOUND  RECORDING 
AND  THEATRE  REPRODUCTION 

By  FRANK  T.  JAMEY,  JR. 


TV. 

THE  invention  of  the  vacuum  tube 
which  made  possible  the  amplifica- 
tion of  minute  electrical  currents 
to  a  useful  intensity,  more  than  any 
other  single  event,  made  possible  such 
modern  conveniences  as  telephony, 
wireless  and  radio  communication,  and 
the  mechanical  recording  and  reproduc- 
tion of  sound.  In  the  case  of  record- 
ing on,  and  reproducing  sound  from, 
film,  it  was,  of  course,  necessary  to 
convert  the  sound  waves  into  light  waves 
in  order  that  they  might  be  photo- 
graphed on  the  film.  However,  it  was 
at  once  evident  that  this  was  not  a 
practical  conversion  without  first  trans- 
forming the  sound  waves  into  elec- 
trical waves,  amplifying  them  to  a 
useful  intensity,  and  then  converting 
the  electrical  waves  into  light  waves 
for  the  photographing  process.  Just 
the  reverse  procedure  is  followed  to 
reproduce  the  sound  from  the  film. 

It  is  interesting  in  a  general  way 
to  investigate  the  basic  principles  of  a 
vacuum  tube  amplifier  without  getting 
too  involved  with  the  highly  technical 
details  surrounding  its  design.  We 
have  already  in  a  previous  article  dis- 
cussed the  characteristics  of  a  three- 
electrode  vacuum  tube.  To  best  pre- 
sent the  problem  let  us  consider  a 
simple  transformer  repeating  amplifier 
such  as  is  shown  in  Fig.  1. 

The  input,  consisting  of  an  alternat- 
ing current  from  either  a  microphone 
or  a  photo-electric  cell,  as  the  case 
may  be,  is  connected  at  D  and  stepped 
up  by  means  of  the  transformer  T, 
after  which  it  is  applied  between  the 
grid  and  filament  of  tube  No.  1.  This 
produces  a  corresponding  variation  of 
the  plate  current  of  tube  No.  1,  which 
is,  of  course,  of  greater  intensity  than 
the  input  current.  The  varying  cur- 
rent flowing  through  the  primary  PI 
of  the  transformer  Tl  induces  a  volt- 
age in  the  secondary  SI.  This  voltage 
is  applied  to  the  grid  and  filament  of 
the  second  tube,  and  thus  the  varying 
signal  voltage  is  "repeated"  from  the 
first  into  the  second  tube  and  finally 
from  the  second  into  the  third  tube, 
increasing  in  intensity  each  time  until 
it  is  large  enough  to  properly  actuate 
the  recorder  or  the  loudspeaker. 


A  great  many  factors  govern  the 
efficiency  of  such  an  amplifier,  of 
course,  such  as  the  voltages  of  the 
various  plate  supplies,  Bl,  B2  and  B3, 
and  the  correct  proportioning  of  the 
primary  and  secondary  of  the  repeating 
transformers. 

The  types  and  design  of  the  ampli- 
fiers used  for  sound  motion  picture 
equipment  depend  on  the  conditions 
imposed.  Today  tubes  which  can  be 
operated  from  an  a.c.  power  source, 
without  the  introduction  of  extraneous 
hum,  make  possible  the  elimination  of 
cumbersome  batteries.  Constant  im- 
provement of  vacuum  tubes  now  makes 
it  possible  to  achieve  the  required  am- 
plication with  relatively  few  tubes. 
These  tubes,  likewise,  operate  with  low 
plate  voltages  which  permit  the  use 
of  relatively  small  and  inexpensive 
transformers. 

On  the  other  hand,  present-day  re- 
quirements for  high  quality  make  it 
necessary  to  use  tubes  that  need  not 
be  overloaded,  in  which  case  distortion 
is  introduced,  and  yet  produce  the  de- 
sired amplification.  For  this  reason 
many  amplifiers  employ  what  is  known 
as  push-pull  power  stages  where  the 
work  is  split  up  among  two  tubes  to 
avoid  the  possibility  of  working  the  tube 
at  a  condition  where  distortion  occurs. 
Furthermore,  high  quality  filters  are  re- 
quired. 

The  amplifier  described  is,  of  course, 
one  of  the  simplest  battery-operated 
circuits.  In  the  early  days  of  sound 
pictures  it  was  necessary,  due  to  the 
haste  employed  and  the  lack  of  experi- 


ence in  theatre  operation,  to  make  use 
of  these  simple  circuits  employing  both 
dry-  and  wet-cell  batteries  for  power 
sources.  The  amplifiers  were  bulky  in 
design  and  not  as  practical  as  desired. 
Nevertheless,  looking  back  on  that 
period,  it  is  really  remarkable  how  well 
the  industry  got  along  with  that  type 
of    product. 

During  the  first  years  of  that  period, 
efforts  were  made  to  perfect  a  vacuum 
tube  for  both  radio  and  theatre  ampli- 
fiers that  could  be  operated  directly 
from  the  a.c.  power  lines  and  yet  not 
have  objectionable  hum  introduced  into 
the  audio-frequency  circuits  of  the  am- 
plifier. This  was  soon  accomplished, 
with  the  result  that  the  cumbersome, 
bothersome  batteries  and  motor-genera- 
tor sets  could  be  discarded.  This,  of 
course,  made  for  simpler  amplifiers  of 
greater  dependability.  The  battery- 
operated  amplifiers  had  to  include  a 
number  of  meters  and  switches  which 
could  now  be  entirely  abandoned.  Pro- 
jectionists were  at  first  opposed  to  the 
elimination  of  some  of  these  meters 
used  for  constant  checks  on  the  equip- 
ment; but  they  soon  learned  of  the  de- 
pendability of  the  new  amplifiers  and 
appreciated  the  simplicity  of  the  unit. 

During  the  same  period,  and  even  up 
to  the  present  time,  recording  engineers 
were  making  improvements  which,  in 
almost  every  case,  involved  lower  re- 
cording levels  requiring  greater  ampli- 
fication in  the  theatre.  After  a  few 
years  experience  it  was  pretty  well  de- 
termined that  theatres  could  be  divided 
up  into  four  groups,  each  group  requir- 
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ing  amplifiers  of  progressively  greater 
power  output  and,  at  the  same  time, 
speakers  of  greater  power-handling 
capacity   and  wider   distribution. 

By  this  time,  it  was  also  evident  that 
amplifiers  had  to  be  designed  for  simple 
and  quick  installation,  easy  servicing, 
and,  for  certain  special  purposes,  light 
in  weight  and  small  in  size.  Charac- 
teristics such  as  freedom  from  micro- 
phonics, filament  power  consumption, 
and  ability  to  produce  the  required  gain 
or  power  output  with  minimum  har- 
monic distortion  were  also  important. 

Fortunately,  tube  engineers  have  been 
able  in  the  past  few  years  to  very  much 
improve  vacuum  tubes  so  they  can  now 
perform  the  functions  that  previously 
had  to  be  taken  care  of  by  several 
tubes,  and  can  now  develop  power  out- 
puts of  equal  intensity  with  smaller 
plate  currents.  This  latter  character- 
istic materially  reduces  the  size  and  cost 
of  the  power  transformers  and  protec- 
tive measures  previously  required. 

From  both  the  installation  and  serv- 
ice points  of  view,  the  amplifiers  had 
to  occupy  a  minimum  of  floor  space  in 
the  projection  room,  had  to  provide 
easy  accommodations  for  conduit  con- 
nections, and  had  to  be  designed  so 
that  those  parts  which  might  during 
ordinary  operating  conditions  give 
trouble  could  be  easily  replaced.  In 
the  design  of  such  amplifiers,  great  con- 
sideration had  to  be  given  to  each  part 
to  insure  dependable  operation.  At  the 
same  time  the  matter  of  elimination  of 
extraneous  noises  required  careful 
shielding  of  transformers.  Parts  had 
to  be  designed  to  withstand  a  wide 
variation  in  operating  temperatures  and 
humidities. 

The  projectionist,  of  course,  required 
certain  aids  to  permit  simple  and  accu- 
rate control  during  operation.  A  vol- 
ume control  which  could  be  easily  read 
from  a  reasonable  distance  had  to  be 
provided,  so  designed  that  it  would  give 
adequate  and  yet  uniform  variation  over 
the  entire  output.  In  most  cases  it  was 
found  desirable  to  provide  auxilliary 
volume  controls  in  some  form  at  each 
projector  station  so  that  levels  could 
be  uniformly  maintained  for  different 
pictures  by  cueing  and  pre-setting.  This 
was  particularly  necessary  when  going 
into  the  newsreel  and  then  following 
with  the  feature.  Some  means  had  to 
be  provided  to  indicate  if  the  power 
supply  to  the  amplifier  was  on.  It  was 
desirable  to  provide  a  means  of  quickly 
determining  if  the  plate  current  to  the 
power  tubes  was  on  at  all  times.  It 
was  desirable,  if  possible,  to  place  the 
tubes  so  that  the  projectionist  could 
quickly  determine  if  the  filaments  were 
burning.  And,  of  course,  some  posi- 
tive, simple  means  of  sound  change-over 
had  to  be  made   available. 


In  some  cases,  it  has  been  necessary 
to  provide  pre-amplifiers,  because  it 
was  impossible  to  transmit  the  minute 
signals  created  by  the  photo-electric 
cell  to  the  main  amplifier,  which  may 
have  been  placed  anywhere  from  10  to 
50  feet  away  from  the  projector,  without 
too  great  a  loss.  These  pre-amplifiers 
then  had  to  be  located  at  the  projector 
where  they  were  subjected  to  vibration 
and  to  oil  leaks.  These  conditions 
were  by  no  means  ideal.  The  circuit 
whereby  the  minute  signals  were  con- 
verted by  a  transformer,  so  that  they 
could  be  easily  transmitted  distances 
up  to  100  feet  to  the  main  amplifier 
without  the  necessity  of  such  a  pre- 
amplifier, proved  to  be  superior. 

It  is  interesting  to  note  that  in  many 
cases  today  separate  amplifiers  are  used 
for  the  monitor  speakers.  This  is  pro- 
vided so  that  any  desired  level  of  sound 
can  be  easily  obtained  from  the  monitor 
loudspeaker  without  in  any  way  effect- 
ing either  the  volume  or  the  quality  of 
the  sound   from  the  stage  speakers. 

Furthermore,  as  mentioned  in  previous 
articles,  the  acoustic  conditions  of  each 
theatre  auditorium  make  it  necessary 
to  provide  in  the  amplifier  some  means 
for  controlling  the  frequency  character- 
istic. This  is  sometimes  provided  inside 
the  chassis  in  a  manner  that  may  only 
be  adjusted  by  the  service  engineer  or 
by  controls  on  the  panel  which  the 
projectionist  can  set.  Another  control, 
usually  located  inside  the  chassis,  makes 
it  possible  to  safeguard  the  amplifiers  if 
the  line  voltage  is  found  to  be  con- 
stantly higher  than  the  average. 

Light    Wave    Transformation 

All  of  these  factors  and  requirements 
make  it  quite  evident  that  to  design 
and  manufacture  an  amplifier  which  will 
increase  the  intensity  of  the  minute 
signals  created  by  the  photo-electric  cell 
to  a  point  where  it  operates  the  loud- 
speakers; to  care  for  the  wide  range 
oi  frequencies  (40  to  10,000  cycles  per 
second)  ;  and  to  meet  all  of  the  me- 
chanical   requirements    outlined,    is    no 
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easy  task.  Yet  it  has  been  done. 
The  transformation  of  the  light  waves 
into  electrical  waves  is  a  very  interest- 
ing one.  The  photo-electric  cell,  the 
device  that  accomplishes  this,  is  one 
of  the  most  important  factors  in  the 
development  of  sound  motion  picture 
equipment.  It  has  been  found  that 
there  are  certain  metals  which  will  emit 
electrons  when  light  is  directed  at  them. 
One  of  the  most  efficient  of  these  metals 
is  caesium.  By  coating  the  inside  sur- 
face of  a  half-cylindrical  piece  of  metal 
with  caesium  about  one  molecule  thick, 
and  by  placing  it  in  a  gas-filled  bulb  in 
such  a  way  that  the  light  beam  which 
passes  through  the  sound  track  on  the 
film  may  be  easily  directed  at  it,  and 
by  connecting  this  cathode  to  a  prong 
in  the  base  of  the  bulb,  such  a  device 
can  be  made  effective.  A  plate  is  also 
placed  in  the  bulb,  and  a  small  d.c. 
direct  current  is  imposed  between  the 
plate  and  the  cathode.  Thus,  when  the 
varying  light  waves  reach  the  cathode, 
electrons  in  direct  proportion  to  the 
intensity  of  the  light  waves  are  emitted 
by  the  cathode,  and  are  at  the  same 
time  directed  by  the  exciting  current 
to  the  plate.  The  result  is  a  minute 
electrical  current  which  can  be  con- 
nected to  an  amplifier  which  varies  in 
direct  proportion  to  the  light  waves  on 
the  sound  track. 

Amplifier  Classification  on 
Basis  of  Operation 

Amplifiers  may  be  divided  into  two 
main  classifications,  namely,  voltage 
amplifiers  and  power  amplifiers.  A  volt- 
tage  amplifier  is  one  intended  to  deliver 
a  large  alternating  voltage  into  a  high- 
resistance  load.  A  power  amplifier,  on 
the  other  hand,  is  designed  to  deliver 
appreciable  power  and  may  or  may  not 
require  power  to  drive  its  grid  circuit. 

Amplifiers  are  also  divided  according 
to  their  method  of  operation  into  Class 
A,  Class  AB,  Class  B  and  Class  C 
amplifiers.  In  a  Class  A  amplifier  the 
plate  current  is  a  faithful  reproduction 
of  the  wave  form  of  the  applied  grid 
voltage  over  a  complete  cycle.  In  Class 
AB,  this  is  the  case  for  more  than  180 
degrees  but  less  than  360  degrees;  in 
Class  B  for  only  180  degrees;  in  Class 
C  for  less  than  180  degrees. 

Multi-stage  amplifiers  generally  con- 
sist of  several  stages  of  voltage  ampli- 
fication followed  by  one  or  more  stages 
of  power  amplification.  The  total  ampli- 
fication in  amplifiers  is  limited  by  mis- 
cellaneous noises  such  as  thermal  agita- 
tion and  "shot  effect"  which  occur  in 
the  first  stage  and  are  amplified  along 
with  the  desired  signal.  When  the  ampli- 
fication reaches  the  magnitude  that  these 
noises  become  a  large  part  of  the  out- 
put, the  amplifier  becomes  useless.  There- 
fore, it  is  necessary  to  keep  noises  down, 
especially  in  the  first  stage.  Operating 
them  at  lower  voltages  and  using  special 
tubes  are  some  of  the  remedies  employed. 


OVER  V3  OF  THE  THEATRES  TODAY  ARE  EMPLOYING 


m 


SIMPLIFIED 


%/>jr%Jntw: 


PROJECTION 


Sf1** 


-m 

It 

w 

i 

L  ?fl»  typ 

**&Fm 

.  Me 

* 

&9 

-  ^^jj^  ^  • 

mi 

SF 

j*& 

■M    ftr 

■•t 

^Nl 

tk 

f& 

Srt% 

^f^^Bmfl 

1Mb 

K 

mp' 

*', 

l'"«^H 

v 


\ 


AS  COMPARED  TO  10%  ONLY  TWO  YEARS  AGO! 


The  immediate  acceptance  of  this  Simplified  High  Intensity  Projection  can  be  attributed  to  the  tre- 
mendously increased  volume  of  light  made  availabls  at  a  cost  that  even  the  smaller  theatres  can  afford. 


An  Invitation! 

Write  for  interesting  catalog 
and  name  of  your  nearest  In- 
dependent Theatre  Equipment 
Dealer.  He  will,  without  obli- 
gation, arrange  to  demonstrate 
the  Strong  High  Intensity  Lamp 
in  your  theatre. 


/UNCONDITIONALLY   GUARANTEEDX 


7L  STRONG  ELECTRIC  C* 


r 


.  .  embody  the  correct  design,  engineering  skill 
and  careful  manufacture  only  experienced  special- 
ists can  offer. 


2501   LAGRANGE  ST.        TOLEDO,  OHIO,  U.  S.  A. 

EXPORT  OFFICES: 
ROOM  2002,  220  W.  42nd  ST.,  NEW  YORK,  N.  Y. 
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When  you  book  an  expensive,  nationally  famous 
feature,  you  are  planning  to  cash-in  on  people's  ex- 
pectations. You  are  planning  to  impress  them  —  not 
to  disappoint  them. 

You  can't  afford  to  be  penny  wise  with  big  features, 
and  especially  with  color. 

The  only  way  to  deliver  the  goods  is  the  same  way 
5000  theaters  are  now  doing  it  —  with  high  intensity 
projection. 

Almost  any  house  can  now  afford  modern  projection. 
New  SIMPLIFIED  HIGH  INTENSITY  lamps  and 
"Suprex"  Carbons  make  it  possible  to  double  or  triple 


screen  brightness  at  so  little  more  cost  that  one  extra 
admission  per  show  will  cover  it. 

SIMPLIFIED  — 

1  -SIMPLIFIED  LAMP  MECHANISM        2-FEWER  LAMP  PARTS 
3-LOWER  ARC  CURRENT 

Don't  wait  for  competition  to  force  you  into  high 
intensity  projection.  Get  it  first  and  make  money 
with  it. 

Write  for  the  new,  free,  illustrated  book — "The  Eternal 
Triangle  In  Picture  Projection." 
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TIONAL  CARBON  COMPANY,  INC. 

Unit  of  Union  Carbide  HIM  and  Carbon  Corporation 

CARBON  SALES  DIVISION,  CLEVELAND,  OHIO 

General  Offices:  30  East  42nd  Street,  New  York,  N.  Y. 

BRANCH  SUES  OFFICES:       HEW  YORK       PITTSBURGH       CHICAGO       S&H  FRANCISCO. 


STEREOSCOPIC  MOTION  PICTURES: 
PAST,  PRESENT  AND  FUTURE 


By  G.  W.  WHEELWRIGHT 

LAND- WHEELWRIGHT  LABORATORIES,  BOSTON,  MASS. 


THE  subject  of  stereoscopy  is  age- 
old,  as  we  all  know.  Leonardo  da 
Vinci  in  some  of  his  writings  in- 
dicated that  he  understood  the  principle 
of  two-eye  pictures  and  the  geometrical 
differences  between  what  one  eye  saw 
and  what  the  other  eye  saw.  The  orig- 
inal work  of  making  mechanical  devices 
that  would  reproduce  for  us  the  stereo- 
scopic effect  we  should  have  seen  if  we 
had  been  present  was  started  between 
1832  and  1837.  There  is  some  discus- 
sion whether  Mr.  Eliot  or  Professor 
Wheatstone  did  the  first  work.  .  Cer- 
tainly, Eliot's  suggestions  were  that  one 
should  hold  the  pictures  in  such  a  man- 
ner that  one's  eyes  were  crossed  when 
viewing  a  pair  of  pictures,  and  he 
showed  a  mechanical  means  for  prevent- 
ing each  eye  from  seeing  the  picture  not 
intended  for  that  eye.  It  was  Wheat- 
stone,  however,  who  did  the  excellent 
thorough-going  analysis  of  stereoscopy. 
Another  famous  man  of  that  period, 
Sir  David  Brewster,  also  gave  consider- 
able time  and  attention  to  the  subject. 
Whereas  Wheatstone  had  held  two  pic- 
tures and  viewed  them  through  mirrors 
so  adjusted  that  each  eye  saw  only  its 
own  picture,  Brewster  conceived  the  idea 
of  using  first  two  lenses  and,  later,  parts 
of  two  lenses  to  make  up  the  familiar 
device  known  to  us  all  as  the  stereo- 
scope. This  device  employed  two  pic- 
tures taken  eye-distance  apart  and  shown 
to  our  eyes  through  a  box-like  device, 
each  eye  having  its  own  lens  focused 
upon  its  own  picture.  It  was  far  simpler 
to  use  and  more  practicable  for  general 
use  than  the  Wheatstone  viewer.  It  suf- 
fered from  the  serious  disadvantage  in 
close  analytical  work  that  pictures  could 
not  be  substantially  greater  than  2V2 
inches  in  breadth,  which  is,  roughly, 
the  normal  eye  separation  of  the  human 
being  .  .  . 

Soon  after  this,  stereoscopes  enjoyed 
an  enormous  popularity,  and  every  ama- 
teur, as  well  as  a  host  of  professional 
photographers,  was  taking  stereoscopic 
pictures.  Among  the  many  possible  rea- 
sons for  the  subsequent  loss  of  interest 
in  stereoscopy,  two  stand  out:  many  per- 
sons, due  to  ignorance  of  the  subject  or 
the  desire  to  fool  the  gullible  public,  took 


The  historical  background  of  three-di- 
mensional motion  pictures  is  first  dis- 
cussed, leading  up  to  the  requirements 
of  true  stereoscopy  and  a  discussion  of 
some  of  the  factors  involved,  such  as 
overlap,  detail,  apparent  sizes  of  objects, 
haze,  lighting  effects,  and  two-eye  pic- 
tures taken  eye-distance  apart.  Serious 
three-dimensional  work  falls  into  two 
classes:  (a)  critical-angle  stereoscopy, 
and  (b)  anaglyph  stereoscopy.  Under 
the  latter  heading  falls  the  use  of  colors 
to  achieve  stereoscopic  effects,  as  in 
Lumiere's  work,  and  Audioscopics, 
which  have  several  disadvantages;  also 
polarizing  anaglyphs,  first  operated  by 
Anderton  in  1893,  and  most  recently 
through   the   use   of   Polaroid. 

Advantages  of  three-dimensional  pic- 
tures in  color  as  opposed  to  single  pic- 
tures using  the  same  color  system  are 
explained.  Some  of  the  problems  of 
photographers  and  theatres  in  using  the 
Polaroid  system  are  discussed.  This 
paper  was  first  presented  before  the 
Fall,    1937,    meeting    of    the    S.M.P.E. 

only  one  picture  of  the  scene  they  were 
making,  duplicated  it,  and  showed  it 
separately  to  each  eye.  Although  this 
duplication  creates  in  the  mind  of  the 
observer  something  different  from  the  or- 
dinary viewing  of  a  single  picture,  it  of 
course    does   not   give   true   stereoscopy. 

The  second,  and  perhaps  more  impor- 
tant, reason  for  the  brevity  of  the  stereo- 
scope's popularity,  is  the  fact  that  dur- 
ing the  observation  of  the  picture  the 
observer  completely  cuts  himself  off  from 
the  rest  of  the  world.  This  is  essentially 
an  unsocial  act.  When  viewing  pictures 
with  a  party  of  friends,  it  is  difficult, 
if  not  impossible,  for  all  members  of  the 
group  to  enjoy  simultaneously  the  re- 
actions that  the  observer  personally  is 
enjoying. 

In  the  case  of  serious  study  or  con- 
sultation by  a  group  of  men,  such  as 
doctors  viewing  ac-ray  stereograms,  these 
stereoscopes  greatly  lengthen  the  period 
of  examination  and  consultation;  and 
often  such  observers  subsequently  do  not 
agree  to  what  they  saw  individually.  If 
they  had  all  been  able  to  look  simultane- 
ously, they  could   have  reached   a  con- 

[15] 


elusion  more  rapidly  and  with  less  un- 
certainty. 

It  is  worth  while  to  consider  the  re- 
quirements of  true  stereoscopy.  The 
various  factors  that  contribute  to  the 
perception  of  depth  are: 

(a)  Overlap.  In  a  single  picture 
the  branch  of  a  tree,  for  instance,  cuts 
across  a  person's  body,  thereby  showing 
that  the  branch  must  be  in  front  of  the 
person,  while  not  telling  exactly  how 
far  in  front. 

(b)  In  a  single  picture,  a  noticeable 
concentration  of  detail  in  the  foreground 
and  lack  of  such  detail  in  the  back- 
ground. 

(c)  In  a  single  picture,  the  diminu- 
tion in  size  of  known  objects  such  as- 
telegraph  poles  along  a  roadside  run- 
ning off  into  the  distance. 

{d)  In  a  single  picture,  haze  and 
general  blue  tone  of  distant  scenes. 

(e)  In  a  single  picture,  lighting 
effects.  It  is  well  known  in  the  art  that 
depth  effects  can  be  greatly  enhanced 
by  clever  lighting.  A  common  trick  of 
the  expert  photographer  is  to  place  long 
shadows  in  his  picture.  Other  such  de- 
vices produce  stronger  suggestions  of 
depth  than  does  the  amateur's  usual  flat 
lighting. 

(/)  Two  pictures  taken  eye-distance 
apart  and  observed  in  some  manner  such 
that  each  eye  sees  its  own,  and  only  its 
own,  picture.  It  is  probably  safe  to  say 
that  no  serious  attempt  at  stereoscopy 
•  can  hope  to  be  successful  unless  it  takes 
into  account  the  fact  that  a  person's 
visual  perceptions  of  reality  depend  in 
part  upon  the  fact  that  he  receives  but 
not  one  but  two  sets  of  impressions  of  the 
outside  world.  Each  of  these  impressions 
is  in  itself  clear  and  distinct,  and  has 
its  own  geometric  perspective  differing 
from  that  of  the  other  impression  because 
of  the  distance  apart  of  this  hypothetical 
observer's  eyes. 

In  general,  the  appearance  of  the  pic- 
tures as  a  reality  rather  than  as  an 
illusion  is  probably  most  satisfactory 
when  the  normal  condition  of  viewing  is 
rigorously  observed.  It  does  not  follow 
from  the  fact  that  a  separation  of  21/2 
inches  in  taking  the  pictures  produces 
a  result  far  more  pleasing  than  a  single 
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picture,  that  therefore  two  or  three  times 
normal  intercular  separation  in  taking 
tiie  pictures  would  lead  to  an  effect  two 
or  three  times  as  pleasing.  For  photog- 
raphers who  do  not  understand  in  detail 
the  geometry  of  stereoscopic  photography 
and  viewing,  the  safe  rule  is  to  use  nor- 
mal eye  separation  in  taking. 

Serious  work  in  stereoscopic  photog- 
raphy has  developed  into  two  general 
technics,  each  of  which  is  based  upon 
the  general  idea  that  each  eye  must  see 
its  own  picture  and  only  its  own  picture. 

Parallax  Panoramagrams 

One  general  type  of  device  for  stereo- 
scopic viewing  makes  use  of  the  differ- 
ence in  direction  from  which  the  two 
eyes  see  the  picture.  Ives  has  given  this 
method  of  attack  much  serious  thought 
and  has  done  the  outstanding  work  in 
this  field.  A  result  has  been  the  paral- 
lax panoramagrams  now  seen  often  in 
drugstores  and  department  store  windows. 
The  device  depends  for  its  success  upon 
taking  a  picture  from  a  series  of  posi- 
tions in  an  arc  around  the  object  and 
showing  these  so  shielded  by  a  vertical 
grid  that  the  observer's  right  eye  sees  a 
series  of  vertical  strips  composing  the 
right-eye  picture  only  and  his  left  eye 
sees  another  series  composing  only  the 
left-eye  picture. 

Certain  viewing  positions  for  this  type 
of  work  are  unsuitable,  and  taking  the 
pictures  is  difficult.  Registration  of  the 
strips  in  such  a  pattern  must  be  ex- 
tremely accurate,  and  it  is  difficult  to  get 
the  required  detail  for  each  picture.  All 
these  considerations  militate  against  its 
ever  being  of  broad  commercial  useful- 
ness. Objects  can  be  photographed  in 
the  laboratory  and  shown  there,  how- 
ever, and  the  results  stand  as  a  testi- 
monial to  Ives'  careful  work  and  to  his 
ingenuity. 

The  second  general  technic  of  stereo- 
scopic reproduction  involves  the  use  of 
filters  so  chosen  that  with  a  stereoscopic 
pair  of  pictures  made  visible  respectively 
in  two  kinds  of  light,  each  eye  sees  only 
the  picture  intended  for  it.  This  method 
divides  into  the  use  of  complementary 
colors  and  the  use  of  polarization.  Using 
red  and  green  glasses,  Norling  and 
Leventhal  have  produced  the  extremely 
entertaining  series  of  pictures  known  to 
the  public  as  "audioscopics." 

In  France,  Lumiere,  of  color-plate 
fame,  utilized  two  colors  (in  his  case 
yellow  and  blue)  to  produce  stereoscopy 
in  motion  pictures.  It  seems  that  the 
possibilities  of  this  type  of  showing  have 
been  pretty  thoroughly  exploited.  The 
disadvantages  are  three:  (1)  When  two 
colors  are  used  to  produce  stereoscopy, 
there  is  bound  to  be  retinal  rivalry  be- 
tween the  eyes,  especially  in  viewing  large, 
clear  areas  such  as  of  the  sky  or  water; 
and  it  is  doubtful  whether  long  pres- 
{Continued  on  page  32) 


THE  PRESENT  STATUS  OF  THE 
H.  I.  MERCURY  ARC 


T7ERY  intense  arcs  have  been  labora- 
*  tory  realities  for  some  time.  Dis- 
covery of  a  law  relating  power  to  light 
given  by  the  high-intensity  mercury  arc 
brings  the  general  commercial  use  of 
very  high-power  mercury  arcs  one  step 
nearer,  according  to  a  recent  paper1  by 
Dr.  J.  W.  Marden,  assistant  director  of 
research  of  the  Westinghouse  Lamp 
Works.  The  following  excerpts  from 
this  paper  should  prove  very  interesting 
to  those  who  have  speculated  upon  the 
progress  being  made  with  this  new  light 
source : 

"After  years  of  intensive  study  we  have 
discovered  that  there  is  a  logarithmic 
relationship  between  the  candlepower  per 
unit  volume  and  the  watts  per  unit  vol- 
ume of  the  arc  stream.  In  addition, 
we  have  found  that  a  constant  ratio  be- 
tween watts  per  centimeter  and  lumens 
per  centimeter  enables  us  to  progress  one 
step  further  and  determine  a  maximum 
expected  efficiency  for  this  type  of  lamp 
of  from  60  to  90  lumens  per  watt. 

"Thus,  from  measurements  of  the  arc 
stream  in  lamps  already  in  practical 
laboratory  application,  it  is  possible  to 
determine  the  wattage  required  to  oper- 
ate mercury  arc  lamps   of  any   desired 


ll'A  Mercury  Arc  as  Bright  as  the  Sun,"  read 
before  the  Illuminating  Engineering  Society  31st 
Convention  at  White  Sulphur  Springs,  W.  Va., 
Sept.   27-30. 


TABLE  I 


Candle- 
power 
per  cm. 


100-w.  mercury  lamp  in  double 

glass  housing 80 

Commercial  250-w.  high  intensity 

glass  lamp    100 

Commercial    400-w.    h.    i.    glass 

lamp  in  outer  housing 100 

Large  2000-w.  quartz  lamp,  stag- 
nant air  400 

Quartz  lamp  350  watts,  air  blast 

cooling   900 

Commercial  85-w.  quartz 1900 

750-w.  tungsten  bi-plane  filament  2400 
Quartz    mercury    arc,    magnetic 

field  to  control  arc  stream  . .  8400 
Quartz     mercury     arc,     vertical 

burning,  air  cooling   .' 10000 

Quartz  mercury  arc  with  air  blast 

cooling  16000 

Water-cooled  quartz  mercury  arc  20000 
Water-cooled  mercury  arc  No.  2     21000 

Carbon  arc   45000 

Water-cooled  quartz  mercury  arc 

lamp 70000 

Beck  arc  110000 

Sun  165000 

Elenbaas    super-pressure    quartz 

mercury  arc  lamp  (max.)  ....  180000 
High  pressure  carbon  arc 280000 


per-unit  brightness,  and  at  the  same  time 
to  simplify  the  study  of  materials  which 
has  as  its  object  the  production  of  a  lamp 
capable  of  withstanding  the  abnormal 
pressure  1100  pounds  per  square  inch, 
three  times  that  of  the  steam  in  a  loco- 
motive, and  the  extreme  temperature  of 
14,000  degrees,  hotter  than  the  surface 
of  the  sun. 

Light   Intensities   Compared 

"In  recent  studies,  light  intensities  of 
various  types  of  lamps  were  measured 
at  right  angles  to  the  axis  of  the  arc 
stream  by  means  of  a  calibrated  pho- 
tronic  cell  which  had  approximately  the 
sensitivity  of  the  eye.  The  readings  were 
taken  in  terms  of  lumens,  candlepower 
per  cm.,  or  per  cu.  cm.  of  arc  stream. 
The  length  and  diameter  of  the  arc 
streams  were  in  most  cases  determined 
by  projecting  the  magnified  image  on  a 
screen  for  direct  measurement.  The  dis- 
tribution of  the  intensity  across  the  arc 
streams  was  determined  by  recording  the 
energy  passing  through  a  narrow  slit 
fastened  on  the  face  of  the  photronic 
cell.  This  unit  can  be  moved  across  the 
projected  image  of  the  arc  stream  by 
means  of  a  micrometer  screw. 

The  accompanying  table  records  read- 
ings made  on  various  lamps.  It  also 
includes  data  collected  by  Elenbaas  and 
other  investigators.  Some  of  the  mer- 
cury lamps  were  operated  within  an 
outer  glass  housing,  others  had  none. 
Cooling  was  with  stagnant  air,  air-blast 
and  with  water.  The  assigned  values 
are  average  over  the  area  of  the  arc 
stream. 

"As  the  table  shows,  the  brightnesses 
of  the  present  highly  efficient  commer- 
cial mercury  arcs  do  not  even  equal 
those  of  the  biplane  filament  lamp. 
Under  extreme  conditions,  however,  the 
brightness  of  the  sun  can  be  attained 
either  with  specially  designed  mercury 
arcs,  or  with  carbon  arcs. 

"Figure  1  is  a  good  example  of  a 
high-intensity  experimental  mercury  arc 
lamp  designed  to  be  cooled  by  cold 
water  rapidly  run  through  the  outer 
glass  jacket  of  the  lamp.  The  tiny  black 
square  in  the  middle  of  the  lamp  is  a 
cylinder  of  mercury  in  the  bore  of  the 
tube  where  the  arc  takes  place.  This 
arc  space  is  about  a  tenth  of  an  inch 
in  diameter  and  less  than  half  an  inch 
long  in  this  particular  specimen.  In  this 
restricted  space  almost  two  kilowatts  of 
electrical  energy  can  be  turned  into  light 
and  heat.  It  is  evident  that  with  such 
great  energy  forced  into  such   a  small 
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WARNER  BROS. 

STANLEY  THEATRE 

...ONE  OF  THE  MANY 

Warner  Theatres 

IN  PHILADELPHIA 

which  gives  its  patrons 
the  finest  in  sound 


ilffil 


MAGIC  VOICE 

OF  THE   SCREEN 


m  oritv!  Rotarv 


RCA  Photophone  equipment  is  available 
for  all  theatres  — from  smallest  to  largest 
— at  prices  to  suit  your  own  requirements! 

RCAPhotophone — The  Magic  Voice  of  the 
Screen — is  the  finest  motion  picture  sound 
equipment  in  the  world !  Because  it's  made 
by  the  world's  leading  sound  organization 
— RCA — and  profits  by  RCA  experience  in 
sound  recording  at  10  movie  studios. 


Only  Photophone  offers  you 
these  10  proofs  of  its  superi- 
ority! Rotary  Stabilizer... Cellular  Speakers 
...Low  Cost  Maintenance,  Liberal  Service... 
Simple  Operation. . .  Economical  Operation 
. . .  Push-Pull  Adaptability  .  .  .  High  Fidelity 
Reproduction  .  .  .  Simple  Installation  .  .  . 
Accessibility  . . .  Sole  Ownership 

This  equipment  means  better  sound  for 
your  theatre — sound  that  matches  the 
Stanley's.  Better  sound  means  better  box- 
office.  That's  why  RCA  Photophone  is  a 
"sound"  investment! 
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Buy  G-M  Photocells 

from 

YOUR  DEALER 


VISITRON 


PHOTOCELLS 
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mum photocell  service.  G-M  manufac- 
tures photocells  with  care  and  precision 
to  make  sure  they  will  give  you  perfect 
reproduction.  The  dealer  keeps  them 
ready  at  hand  and  makes  prompt  deliv- 
ery so  you  can  have  a  Visitron  Cell 
whenever  you  need  one. 
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arc  stream,  creating  high  pressures  and 
temperatures,  the  difficulties  in  manu- 
facturing these  devices  are  at  present 
great.  A  mercury  lamp  having  an  arc 
stream  with  a  brightness  approximating 
that  of  the  sun,  even  at  the  most  in- 
tense point,  is  as  yet  only  in  the  labora- 
tory experimental  stage. 

Possible  Projection  Application 

"Because  of  its  inherent  properties, 
the  water-cooled  quartz  mercury  lamp 
may  indeed  supply  the  motion  picture 
industry  with  a  perfect  projection  lamp. 
The  possibilities  of  its  application  to 
the  problems  of  floodlighting  and  head- 
lighting,  the  latter  in  particular  for  loco- 
motives,  are   significant.     It  is   perhaps 


FIGURE  1 

not  unlikely  that  this  type  of  lamp  will 
play  an  important  role  in  anti-aircraft 
protection  of  the  future,  when  improved 
searchlights  will  be  able  to  throw  power- 
ful beams  into  the  farthest  reaches  of 
the  night.  Warships,  too,  may  find  it 
a  useful  weapon  against  fog,  and  even 
enemy  smoke  screens. 

"To  summarize,  we  can  now  make  an 
air-cooled  lamp,  the  intrinsic  brilliance 
of  which  is  about  four  times  that  obtain- 
able with  a  standard  biplane  filament 
projection  lamp.  A  water-cooled  mer- 
cury arc  of  a  variety  which  at  present 
is  comparatively  easy  to  produce  and 
operate,  is  capable  of  intensities  in  the 
arc  stream  of  eight  or  ten  times  thai 
of  the   tungsten  filament  lamp." 


CHRISTMAS  SEALS— AND  THE  UNCEASING  WAR 
ON  THE  DREADED  'WHITE  PLAGUE' 

By  ANN  HOLLINSHEAD 


Each  year  at  this  time  it  is  our  privilege 
and  pleasure,  if  not  our  duty  in  behalf  of 
the  craft,  to  open  our  pages  to  the  editorial 
and  advertising  copy  of  the  National  Tuber- 
culosis Association,  which  wages  an  un- 
ceasing war  on  tuberculosis.  Association 
activities  are  financed  through  the  sales  of 
Christmas  Seals,  a  tiny  bit  of  colored  paper 
that  is  slowly  but  surely  conquering  tuber- 
culosis. High  hopes  are  entertained  for  the 
ultimate  eradication  of  this  dread  scourge  of 
mankind — provided  more  widespread  support 
is    given   to   the    Christmas    Seal. 

Pulmonary  ailments  are  a  definite  occu- 
pational hazard  of  projection  work — and 
many  members  of  the  craft  have  benefited 
by  the  Association's  activities.  Therefore, 
we  owe  it  to  ourselves,  at  least,  to  extend 
the  meager  aid  asked  by  the  Association 
— the  purchase  of  Christmas  Seals. — J.  J.  F. 

THE  physician  looked  up  from  the 
large  negative  on  his  desk  and  into 
the  face  of  the  young  man  beside  him. 
"It's  tuberculosis  all  right.  Early  stages, 
though,  so  you've  got  a  good  chance. 
But  where  did  you  get  it?" 

That  same  question,  in  much  the 
same  setting,  is  being  asked  of  patients 


throughout  this  country  at  least  once 
every  five  minutes.  At  that  shocking 
rate  physicians  in  the  United  States  are 
still  diagnosing  patients  as  tuberculous, 
and  putting  that  searching  question  to 
each  one  of  them — "Where  did  you  get 
it?" 

For  tuberculosis  is  now  known  to  be 
a  contact  disease — a  disease  caused  by 
a  microscopic  organism  and  passed  on 
to  others  through  the  sputum  and  nasal 
discharges  of  the  sick.  Everyone  who 
contracts  it  has  been  in  association  with 
someone  who  has  it.  No  one  can  pos- 
sibly get  it  in  any  other  way.  Separate 
the  sick  from  the  well,  say  our  leading 
tuberculosis  specialists,  and  the  disease 
will  at  last  be  conquered. 

From  its  insidious  nature,  however, 
the  sick  do  not  always  know  that  they 
are  sick.  Here,  then,  is  the  first  task 
of  the  health  educator — to  make  people 
aware  of  the  four  danger  signs  of  tuber- 
culosis, namely  the  persistent  cough,  un- 
explainable  fatigue,  loss  of  weight  and 
indigestion. 

"I  wish  I'd  known  what  to  do  now," 


is  the  lament  of  thousands  of  patients 
in  sanatoria  today,  as  they  recall  some 
friend  or  sweetheart  who  showed  these 
early  symptoms  but  who  thought 
nothing  of  them.  "If  Bill  had  gone 
to  the  doctor  when  I  begged  him  to,  I 
myself  would  not  be  spending  these  long 
mattress  years  here,"  says  Bill's  wife  in 
many  a  sanatorium  where  she  is  lying 
on  her  back,  curing  of  tuberculosis.  She 
has  learned  the  nature  of  the  disease 
and  the  fact  that  with  close  contact,  in- 
fection is  inevitable. 

Many    Unsuspected    Contacts 

The  following  true  story  is  told  by 
the  superintendent  of  one  of  our  largest 
tuberculosis  sanatoria.  Dramatically  it 
warns  us  all  of  the  need  for  constantly 
being  on  our  guard  against  this  age-old 
destroyer  of  human  life.  A  child  of 
four  years  died  of  tuberculosis  recently 
and  the  health  authorities  in  an  effort 
to  locate  the  source  of  infection,  ex- 
amined every  member  of  the  immediate 
family  as  well  as  all  relatives  in  the 
larger  family  circle,  a  total  of  thirty- 
five  people.  But  not  one  of  them  was 
found  to  have  the  disease.  The  authori- 
ties were  much  perplexed  until  reports 
came  to  them  that  three  other  young 
children  living  in  the  same  beautiful 
apartment  buildings  had  been  diagnosed 
by  their  physicians  as  being  in  the  early 
stages  of  tuberculosis.  Here  was  a  clue 
that  might  lead  to  the  contact.  Someone 
with  tuberculosis  must  have  been  in  close 
touch  with  all  of  these  young  children. 
After  careful  and  tactful  investigation, 
that  someone  proved  to  be  the  motherly 
unmarried  woman  in  her  late  forties 
who  was  always  willing  to  care  for 
other  people's  children  when  pressing 
errands  or  bridge  parties  called  their 
parents  away.  Apparently  hale  and 
hearty,  no  one  but  a  physician  with  an 
X-ray  machine  would  have  suspected 
her.  But  actually  the  X-ray  film  showed 
her  to  have  a  far-advanced  tuberculosis 
of  both  lungs. 

In  a  recent  editorial  in  Hygeia,  popu- 
lar health  publication  of  the  American 
Medical  Association,  Dr.  W.  W.  Bauer 
warns  us  that  in  spite  of  the  progress 
made  in  the  last  thirty  years  when  tuber- 
culosis has  been  brought  from  the  lead- 
ing cause  of  death  down  to  seventh  place, 
our  battle  from  now  on  will  be  "harder 
and  slower  because  the  stiffest  part  is 
ahead."  Discovering  tuberculosis  cases 
and  preventing  contact  with  them  is 
more  than  ever  of  first  importance.  Hid- 
den sources  of  infection  must  be  found 
before  we  can  ever  hope  to  be  com- 
pletely successful. 

True,  the  medical  profession  has  every 
means  in  its  possession  today  for  diag- 
nosing cases  of  tuberculosis — the  tuber- 
culin test,  the  fluroscope  and  the  X-ray, 
all  widely  used  by  modern  doctors 
everywhere.  But  doctors  can  do  little 
or  nothing  without  the  active  coopera- 
tion of  the  average  man  and  woman. 

It  is  this  average  man  and  woman 
who  must  be  better  informed  about  tuber- 

{Cor.f.inued  on  page  31) 


TYPICAL  TROUBLES  IN  MODERN 
SOUND  REPRODUCING  UNITS 


By  LEROY  CHADBOURNE 


VI. 

INCLUDED  in  our  list  of  unusual  re- 
production troubles  is  a  case  of  er- 
ratic and  unpredictable  changes  in 
volume.  The  theatre  in  question  changed 
programs  from  two  to  four  times  a  week, 
depending  on  the  type  of  picture.  Dur- 
ing the  first  showing  of  each  program  the 
manager  stationed  himself  at  the  back  of 
the  auditorium,  alongside  the  sound  buz- 
zer, and  cued  the  picture.  The  projec- 
tionist watched  the  screen  and  noted 
every  change  of  scene  that  called  for  a 
change  in  sound  volume,  according  to  the 
opinion  of  the  manager.  The  cue  sheet 
prepared  in  this  way  governed  all  sub- 
sequent performances  of  that  program. 
A  new  sound  system  was  installed,  in- 
cluding low-  and  high-frequency  speak- 
ers, which,  however,  were  equipped  not 
with  multi-cellular  horns  but  with  direc- 
tional-type baffles.  Distribution  was 
checked  with  exceptional  care  by  the 
manager;  he  spent  considerable  time 
walking  about  the  house  until  he  was 
confident  he  could  judge  the  sound  ac- 
curately from  his  favorite  listening  post 
alongside  the  projection  room  buzzer.  As 
often  happens  in  such  cases,  initial  en- 
thusiasm over  the  new  system  led  to 
expenditures  in  excess  of  the  budget,  and 
therefore  to  a  sudden  splurge  of  economy 
at  the  tail  end  of  the  job.  For  one  thing, 
the  fine  new  speakers  were  hung  with 
manilla  rope  instead  of  chains,  because 
the  old  chains  were  much  too  short  and 
the  cost  of  buying  new  ones  could  be 
saved  by  using  some  old  rope  that  was 
lying  around.  Also,  a  substantial  per- 
centage of  the  old  wiring  was  used,  to 
avoid  the  expense  of  running  new  lines. 
Considerable  work  was  done  in  the 
projection  room,  after  installation,  to  find 
why  the  new  system  failed  to  "hold  vol- 
ume". For  the  manager,  after  cuing  his 
shows  as  usual,  would  occasionally  come 
down  from  the  office  to  his  favorite  listen- 
ing spot  and  fail  to  hear  the  sound.  The 
projectionists  proceeded  to  tear  the  new 
system  apart.  The  most  difficult  angle  of 
the  trouble  was  its  inconstancy;  for  days 
at  a  time,  sometimes  for  a  week  or  more, 
the  equipment  behaved  perfectly;  then 
for  a  day,  or  perhaps  for  several  days, 
the  cuing  would  prove  entirely  unreli- 
able. This  irregularity  complicated 
trouble-shooting  operations;  and  the  con- 


dition endured  for  more  than  two  months. 

All  meter  readings  were  normal  at  all 
times.  Changing  tubes  made  no  differ- 
ence. Change-over  between  projectors 
had  no  effect.  It  was  noted  that  monitor 
volume  seemed  constant  at  all  times ;  this 
was  checked  by  headphones,  which  also 
seemed  unaffected  by  the  irregularities 
reported.  A  volume  indicator  and  test 
reel  were  obtained,  and  gain  runs  were 
taken,  first,  on  a  day  when  volume  was 
normal,  and  then  on  a  day  when  it  was 
not.  Projection  room  performance  was 
identical  on  both  occasions. 

It  was  then  thought  that  possibly  the 
speaker  field  excitation  might  be  varying, 
and  (since  this  could  not  satisfactorily  be 
tested  in  the  projection  room)  arrange- 
ments were  made  for  a  third  member  of 
the  staff  to  come  to  the  theatre  during 
show  time  to  read  speaker  exciting  volt- 
age backstage,  both  when  the  trouble 
was  present  and  when  it  was  not.  This 
procedure  disclosed  the  real  trouble  even 
though  the  field  excitation  proved  to  be 
okay. 

Having  already  checked  field  voltage 
when  the  sound  was  normal,  this  projec- 
tionist returned  another  day  when  the 
trouble  reappeared.  Walking  down  a  side 
aisle  toward  the  screen,  he  was  struck 
by  the  fact  that  the  volume  semed  high, 
not  low.  Excitation  voltage  proved  nor- 
mal. The  high  volume  found  was  re- 
ported to  the  manager,  who,  checking  at 
his  favorite  listening  post,  found  that  the 
volume  was  low!     The  distribution  had 


FIGURE  1 

Resistors  are  indicated  by  arrows  point- 
ing to  lower  left  corner 
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gone  wrong.  Speakers  were  inspected, 
but  all  the  ropes  were  in  place  and  taut 
— very  taut.  Nothing  more  was  done  at 
the  time  because  of  another  trouble  (de- 
scribed hereinafter)  which  needed  more 
immediate  attention. 

Just  One  of  Those  Things 

Later,  the  speakers  were  inspected  at 
a  time  when  sound  distribution  was  sat- 
isfactory, and  the  guy  ropes  were  found 
less  tight  than  before.  The  long  ropes 
were  contracting  and  expanding  with 
changes  in  the  moisture  content  of  the 
atmosphere,  thus  altering  the  setting  of 
the  directional  speakers.  The  resultant 
changes  in  distribution  were  misinter- 
preted as  changes  in  volume  because  the 
manager  checked  sound  from  one  point 
only.  Installing  chains  instead  of  ropes 
put  a  permanent  end  to  the  trouble. 

The  same  unwise  economy  that  led  to 
the  use  of  ropes  instead  of  chains  was 
responsible  for  another  trouble  in  the 
projection  room  of  the  same  theatre.  This 
was  a  crackling  noise,  irregular  in  ap- 
pearance and  extremely  annoying.  The 
trouble  appeared  shortly  after  installa- 
tion. Because  of  its  erratic  nature,  sev- 
eral days  of  checking  were  necessary  to 
prove  that  it  appeared  only  when  No.  1 
projector  was  in  operation.  The  new 
photocells  were  interchanged,  but  with- 
out results.  Interchanging  the  p.e.c. 
amplifier  tubes  proved  equally  futile.  It 
then  appeared  likely  that  the  fault  lie  in 
the  new  head  amplifier,  but  when  this 
was  checked  by  interchanging  the  ampli- 
fiers the  noise  still  remained  in  No.  1 
only. 

A  1,000-ohm-per-volt  voltmeter  was 
connected  to  the  plate  supply  of  No.  1 
p.e.c.  and  its  amplifier.  When  next  the 
noise  was  reported,  its.  presence  was 
checked  by  headphones  (connected  in 
parallel  to  the  monitor)  and  the  meter 
was  observed  simultaneously.  Meter 
fluctuation  in  synchronism  with  the  dis- 
turbance would  have  indicted  the  power 
supply,  but  this  test  also  showed  nothing: 
the  meter  needle  stood  motionless  even 
while  the  crackling  was  loudest. 

Power  supply,  photo-cell,  amplifier  and 
amplifier  tube  having  thus  been  cleared, 
it  was  determined  to  inspect  the  fader 
for  a  possible  poor  connection  in  the  No. 
1  input  circuits.  Nothing  was  found.  To 
double-check  on  this,  input  connections 
were  interchanged,  No.  1  projector  now 
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going  to  No.  2  input  terminal,  and  vice 
versa.  The  noise  now  appeared  only 
when  the  fader  was  set  at  No.  2 — that  is, 
when,  as  before,  sound  originated  in 
No.  1. 

Prove  Cable  at  Fault 

An  attempt  was  then  made  to  cheek 
the  connecting  cable  by  applying  the 
headphones  to  the  fader  input  and  to  No. 
1  output.  This  test  failed  to  work: 
neither  sound  nor  noise  could  be  heard 
at  either,  location,  the  phones  being  insuffi- 
ciently sensitive.  After  some  thought, 
another  method  of  testing  the  cable  was 
devised.  Fader  input  connections  had 
already  been  reversed.  The  physical  ar- 
rangement of  the  conduits  made  it  pos- 
sible to  interchange  cables  at  the  projec- 
tor end,  and  the  new  fader  connections 
were  left  as  they  were.  When  the  noise 
next  reappeared  it  was  in  No.  2,  and 
No.  1  remained  clear  of  trouble,  proving 
that  the  cable  was  at  fault. 

New  cables,  a  lead-covered  pair,  were 
obtained,  and  the  old  ones  pulled  out. 
Left  over  from  the  original  installation, 
they  had  been  used  with  the  new  system 
for  the  sake  of  economy.  The  expense 
incurred  looking  for  this  trouble  would 
have  paid  for  a  new  cable  a  dozen  times 
over.  However,  the  old  cables  should 
not  have  given  trouble,  and  never  would 
have,  if  they  hadn't  been  spliced  to  start 
with.  This  was  a  violation  of  good  prac- 
tice dating  back  to  the  first  days  of  sound, 
which  nevertheless  had  caused  no  trouble 
for  years  because  the  splices  had  never 
been  disturbed.  When,  in  the  course  of 
the  new  installation,  other  wires  had  been 
pulled  out  of  the  same  conduit  and  new 
ones  pulled  in,  the  splice  in  the  No.  1 
speech  output  cable  suffered  enough 
damage  to  make  the  connection  imper- 
fect. 

A  sound  engineer  on  the  wrong  track 
was  steered  right  by  a  projectionist  in 
another  case  of  sound  trouble  also  asso- 
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ciated  with  one  projector  only.  This  was 
in  modern  equipment  then  somewhat 
more  than  a  year  old  and  undergoing  its 
first  thorough  check-up.  A  test  reel 
gain  run  showed  a  striking  difference 
in  quality  between  two  projectors,  one 
of  which  was  entirely  satisfactory  while 
the  other  was  decidedly  poor  at  high 
frequencies.  After  repeating  the  test 
to  make  sure,  the  engineer  asked  the  pro- 
jectionist to  interchange  optical  trains. 
In  the  sound  heads  in  question  this  job 
was  somewhat  difficult,  and  the  projec- 
tionist was  reluctant  to  tackle  it.  He 
insisted  the  fault  lie  in  the  "grid  leaks" 
— that  is,  the  resistors  coupling  the  p.e.c. 
to  the  input  of  the  head  amplifier  (Fig. 
1).  But  these  resistors  carry  practically 
no  current;  they  sometimes  become  noisy 
but  seldom  change  value,  and  the  engi- 
neer found  it  hard  to  believe  that  they  had 
changed  enough  to  account  for  the  re- 
sults he  found. 

Incorrect   Resistor   Rating 

The  projectionist  insisted,  however,  the 
engineer  agreed  to  the  change,  and  the 
trouble  vanished.     Then  the  truth  came 
out.    Careful  inspection,  and  some  clean- 
ing,   of   the   replaced   resistors   made   it 
possible    to    read    their    rating    marks. 
Those  in  the  defective  projector  were  of 
the  wrong  rating.     How  could  that  hap- 
pen?    Well,  one  of  the  crew,  trying  to 
eliminate    a    noise,    had    replaced    grid 
leaks    in    that    machine    and    used    the 
wrong  replacements.     The  incident  was 
not  reported,  the  new  grid  leaks  had  been 
overlooked    on    (subsequent    inspections, 
and  for  an  unknown  number  of  months 
the    projector    had    been    running    with 
improper      equipment      and      delivering 
sound  of  1928  quality.     The  projection- 
ist who  corrected  the  engineer  knew  all 
about  it,  but  said  nothing  about  it  until 
it  appeared  that  discovery  was  certain. 
Investigation  of  another  case  of  poor 
sound    uncovered   a   mechanical   trouble 
______      which,  if  unchecked, 

might  possibly  have 
ended  in  serious  dam- 
age to  both  sound 
head  and  projector. 
As  in  the  previous 
incident,  the  exist- 
ence of  trouble  was 
uncovered  by  a  stand- 
ard gain  run  which 
showed  one  projector 
to  be  deficient  in 
high  -  frequency  re- 
sponse. The  fact  that 


FIGURE  2 


the  machine  was  somewhat  noisy  in 
operation  led  to  a  suspicion  of  flutter  as 
the  cause.  Careful  listening  in  the  aud- 
itorium confirmed  this  hypothesis,  despite 
the  fact  that  the  management  had  made 
no  complaint. 

The  character  of  the  noise  made  by  the 
projector  seemed  to  eliminate  the  take- 
up  as  a  possible  source  of  the  trouble 
and  indicated,  instead,  either  some  defect 
in  the  projector,  misalignment  with  the 
sound  head  or,  possibly,  a  defective  gear 
in  the  latter.  Fig.  2  illustrates  a  sound 
head  similar  to  the  one  in  question. 
There  are  a  number  of  related  types  and 
most  projectionists  are  familiar  with 
them.  At  the  top  of  the  illustration  is 
the  fibre  gear  which  forms  the  mechani- 
cal link  between  sound  head  and  pro- 
jector and  transmits  the  driving  power  to 
the  latter.  Directly  in  front  of  this  gear 
is  the  elbow-shaped  oil  shaft,  or  "floating 
shaft,"  which  has  often  developed  new 
resources  in  projectionist  profanity. 

For  the  benefit  of  those  unfamiliar 
with  the  arrangement,  it  should  be  ex- 
plained that  the  projector  head,  missing 
from  Fig.  2,  fits  just  behind  the' fiber 
gear.  The  elbow-shaped  shaft,  about 
eight  inches  long,  penetrates  the  trian- 
gular yoke  shown  in  the  illustration,  then 
the  center  of  the  fibre  gear,  and  then 
the  projector  itself.  The  arrangement 
requires  highly  accurate  alignment,  the 
projector  being  shifted  on  its  mounting 
(the  top  of  the  sound  head),  until  the 
shaft  can  be  inserted  or  removed  without 
using  force  and  without  appreciable  fric- 
tion. Once  the  correct  position  for  the 
projector  head  is  found,  it  is  locked  there 
by  means  of  two  holding  bolts,  and  very 
seldom  shifts. 

In  the  present  instance,  noisy  opera- 
tion and  the  existence  of  flutter  sug- 
gested that  the  projector  might  have 
shifted  slightly  out  of  place.  The  fly- 
wheel and  protective  guard,  not  seen  in 
Fig.  2,  were  removed,  leaving  the  sound 
head  stripped  down  as  shown.  The  set- 
screw  at  the  apex  of  the  triangular  yoke 
was  loosened,  after  which  the  elbow- 
shaped  shaft  should  pull  out  easily.  The 
fact  that  pliers  were  needed  to  get  it 
out  foretold  the  answer — it  was  found 
sprung. 

Defective  Hidden  Machinery 

In  preparation  for  realignment  and 
substitution  of  a  new  shaft  the  triangular 
yoke  was  loosened.  It  is  held  in  place, 
as  shown,  by  the  two  bolts  at  the  bot- 
tom which  screw  into  threaded  holes  in 
the  sound  head  casting.  (The  yoke  of 
the  head  under  discussion  was  slightly 
different  in  shape  from  the  one  in  the 
picture).  These  bolts  came  out  with 
suspicious  ease;  the  one  at  the  right,  in 
fact,  seemed  hardly  to  be  holding  at 
all.  It  wasn't.  Inspection  showed  that 
while  the  threads  of  the  bolts  were  good, 
those  in  the  casting  were  practically  use- 
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less.  The  right-hand  thread  was  stripped 
entirely ;  the  other  had  no  more  than  one 
turn  left.  These  bolts  were  made  up 
with  unnecessary  force  and  were  hardly 
holding  at  all.  A  complete  bind-up  was 
averted  only  by  the  single  turn  still  re- 
maining in  the  left-hand  hole. 

Slightly  larger  bolts  were  obtained, 
the  sound  head  casting  was  drilled  out 
and  re-tapped,  a  new  and  straight  shaft 
was  substituted,  and  the  projector  head 
was  loosened  in  place  and  realigned. 
Some  small  damage  had  evidently  been 
done  to  the  projector,  as  some  of  the 
noise  of  operation  and  a  small  portion 
of  the  flutter  still  remained.  Inasmuch 
as  the  head  is  slated  for  factory  over- 
haul in  the  near  future,  further  effort 
at  clearing  up  these  difficulties  was  de- 
ferred. 

Lead-covered  cable  of  the  common  type 
mentioned  previously  proved  to  be  the 
cause  of  a  comparatively  simple  case 
of  sound  outage  in  an  installation  some 
two  or  three  years  old.  Whether  the 
cable  itself  was  older,  having  been  held 
over  from  a  previous  installation,  seemed 
probable  from  its  appearance.  In  the 
common  form  of  these  cables,  as  every- 
one knows,  the  solid  No.  19  wires  are 
surrounded  by  rubber  insulation,  which 
in  turn  is  surrounded  by  the  lead  sheath. 
The  projection  room  walls  in  this  thea- 
tre were  sheet-rock  mounted  on  angle- 
iron.  The  amplifier  was  bolted  between 
two  of  the  angle-iron  struts. 

Sound  outage  occurred  suddenly  and 
was  apparently  cured  by  the  random 
replacement  of  a  tube  in  the  amplifier. 
An  hour  later  sound  went  out  again, 
and  installing  still  another  tube  in  the 
same  socket  failed  to  help.  Click  test 
for  sound  applied  to  the  other  projector 
was  not  heard,  eliminating  the  projectors 
from  further  consideration.  The  ampli- 
fier was  then  checked  more  intelligently 
by  the  simple  process  of  flipping  a 
finger-nail  against  the  first  tube.  The 
resultant  sound  was  heard  in  the  moni- 
tor, eliminating  the  amplifier  and  the 
speakers,  and  confining  the  trouble  to 
the  amplifier  input,  fader  output, 
or  the  cable  between  the  two. 

The  tube  that  had  been  removed  from 
the  amplifier  an  hour  earlier  was  then 
reinstalled,  and  the  finger-nail  test  re- 
peated. The  same  ringing  sound  was 
heard,  indicating  that  the  tube  was  not 
defective,  but  that  there  was  some  open 
or  short  circuit  in  the  amplifier  itself 
which  had  been  adjusted  temporarily 
by  the  slight  jarring  of  replacing  a  tube 
in  apparatus  mounted  on  a  shaky  wall. 
One  projectionist  turned  to  the  nearest 
projector  and  applied  a  click  test  for 
sound  continuously,  while  the  other  man 
struck  the  wall  repeatedly  with  his  fist. 
Under  these  conditions  the  sound  of  the 
click  test  was  heard  now  and  then,  con- 
firming the  suspicion  of  trouble  at  the 
amplifier  input. 


Front  view  of  the  two  loudspeaker  systems  used  for  Stereophonic  reproduction. 

This  is  an  experimental  setup  and  differs  from  the  regular  theatre  installation  in 

which  the  two  h.  f.  multi-cellular  horn  units  would  be  placed  further  above  the 

I.  f.  units  than  is  shown  here. 

NOTES  ON  ERPFS  STEREOPHONIC 
SOUND  PICTURE  SYSTEM 


RECENT  demonstrations  by  Erpi  of  its 
Stereophonic,  or  "three-dimensional," 
sound  recording  and  reproduction  sys- 
tem, having  been  confined  almost  ex- 
clusively to  the  Metropolitan  New  York 
City  area,  have  elicited  numerous  in- 
quiries from  the  field  as  to  its  nature 
and  potentialities.  This  brief  presenta- 
tion, including  the  accompanying  illus- 
trations, is  an  attempt  to  convey  such 
information  regarding  this  new  system  as 
has  been  made  available  to  date. 

The  Stereophonic  system  is  an  attempt 
to  "localize"  the  sound,  that  is,  to  have 
the  dialogue  and  sound  effects  emanate 
directly  from  the  point  of  origin  on  the 
motion  picture  screen.    In  such  a  demon- 


stration, a  ping  pong  game  is  shown  on 
the  screen  and  the  sound  of  the  bounc- 
ing ball  follows  the  exact  path  of  the 
ball  itself.  So  accurate  was  the  "sound 
path"  of  the  ball  as  it  traveled  from 
one  side  of  the  net  to  the  other,  it  was 
easily  possible  to  close  the  eyes  and  tell 
at  any  instant  which  side  of  the  net  the 
ball  happened  to  hit.  At  one  point  of 
the  game,  the  player  missed  the  ball 
and  it  bounced  off  the  table  and  dis- 
appeared behind  the  player.  The  sound 
of  the  bouncing  ball  likewise  went  to 
the  floor  and  appeared  to  recede  beyond 
the  line  of  vision  on  the  screen. 

"In  present-day  sound  pictures  we  ob- 
tain   only   an    illusion    of  sound    coming 


Inspection  there  showed  that  the  lead 
sheath  has  been  stripped  back  during 
installation  about  ten  inches  from  the 
ends  of  the  wires.  Ten  inches  of  rubber- 
covered  No.  19  were  exposed,  and  the 
rubber  had  cracked  through  age  or  other 
cause,  leaving  gaps  of  exposed  copper 
as  much  as  1/16  inch  long.  Apparently 
one  of  these  gaps  had  grounded  or 
shorted  the  input  circuit;  at  any  rate, 
the  click  tests  were  heard  continuously 
as  soon  as  the  projectionist  pulled  the 
wires  toward  him  to  examine  them.  Had 
the  amplifier  been  more  solidly  mounted 
those  wires  probably  would  not  have 
shifted  position,  and  the  same  cracks 
in  the  rubber  might  have  done  no  harm 
at  all.  Rubber  and  friction  tape  consti- 
tuted a  permanent  cure. 

A  flagrant  case  of  poor  trouble  work 
concerns  repeated  occurrences  of  line 
frequency  hum  which  was  traced  to  a 
modernized  amplifier  still  using  the  older 


type,  "bayonet"  sockets.  The  hum  dis- 
appeared when  the  tubes  were  taken  out 
and  their  prongs  cleaned  with  Carbona. 
On  its  second  appearance  the  same 
trouble  was  eliminated  by  taking  out  the 
tubes,  cleaning  them  as  before,  and  also 
cleaning  the  socket  prongs  with  the 
eraser  on  the  back  of  a  pencil.  On  the 
third  occasion  neither  remedy  sufficed 
until  new  tubes  were  installed. 

When  the  trouble  appeared  for  the 
fourth  time  (in  as  many  weeks)  the 
back  of  the  amplifier  was  opened  and 
the  sockets  inspected.  Scrapes  and  abra- 
sions were  seen  all  over  the  backs  of  the 
socket  prongs.  The  side  edges  of  some 
of  them  were  actually  "chewed  up."  Un- 
questionably the  same  sockets  had  caused 
hum  in  the  past,  and  someone  tried  to 
improve  contact  with  a  screwdriver! 
There  can  be  no  permanent  remedy  now 
other  than  new  sockets. 
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Behind-the-screen  view  of  experimental 
Stereophonic  theatre  speaker  system. 
Two  complete  speaker  systems  are 
usually  seen.  Above  is  not  a  finished 
theatre  job 

from  the  point  of  origin  on  the  screen," 
said  Mr.  J.  P.  Maxfield,  of  Erpi,  who 
figured  prominently  in  the  development 
of  this  new  system.  "Actually,  it  comes 
from  a  fixed  point  behind  the  centre 
of  the  screen  with  no  direction  or  space- 
relationship.  If,  for  instance,  we  see 
someone  playing  a  piano  on  the  screen, 


our  ears  and  our  eyes  tell  us  that  the 
sound  of  the  piano  is  coming  from  the 
keyboard  of  the  piano  because  we  see 
the  pianist  strike  the  keys.  There  is 
no  effect  of  sound  motion  on  the  screen. 
Stereophonic  recording  and  reproduction 
provides  this  sound  motion  or  direction. 

"The  reel  of  Stereophonic  recordings 
demonstrate  this  effect.  In  one  sequence 
a  woman  plays  a  short  piano  selection, 
and  the  notes  of  the  piano  actually  come 
from  the  strings  behind  the  keyboard, 
and  the  distance  between  the  bass  and 
treble  strings  is  easily  discerned.  In  an- 
other scene  a  large  symphony  orchestra 
plays.  The  location  of  the  choirs  or  in- 
dividual musicians  in  the  orchestra  is 
easily  discerned  by  the  sound  coming 
directly  from  each  instrument. 

"A  short  skit  is  also  presented  which 
opens  with  a  darkened  screen.  A  clock 
is  heard  striking  and  the  audience  in- 
voluntarily looks  to  the  right  of  the 
screen  to  see  it.  A  telephone  rings  and 
the  audience  looks  to  the  opposite  side 
to  see  it.  When  the  lights  come  up  re- 
vealing a  living  room  set,  the  clock  and 
telephone  are  in  the  exact  positions  in 
which  the  audience  had  looked. 

Two  Channels  and  Double  Track 

"In  ordinary  sound  pictures  of  today, 
sound  is  picked  up  with  one  microphone 
amplifier  channel  and  recorded  on  only 
one  sound  track.  The  condition  is 
actually  similar  to  hearing  with  only  one 
ear.  In  the  Stereophonic  system,  sound 
is  picked  up  by  two  channels  and  the 
output  of  each  is  recorded  on  a  separate 
sound  track  on  the  film.  In  other  words, 
there  are  two  separate  sound  tracks  on 
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Note   double   track   of  Stereophonic   re- 
cording.    (Note:     Position    of    track    is 
the  engraver's  idea,  not  ours. — Ed.) 

the  film  each  of  which  is  a  recording 
of  just  one  channel.  In  reproducing  the 
two  sound  tracks  in  the  theatre,  the  out- 
put of  each  track  is  fed  to  a  separate 
set  of  loud-speakers  at  the  sides  of  the 
screen.  The  effect  on  the  listener  is  that 
he  is  actually  enjoying  'two-ear  hearing' 
(binaural)  instead  of  'one-ear  hearing.' 

"How  soon  Stereophonic  recording  will 
be  incorporated  in  regular  production 
is  a  matter  that  rests  with  the  produc- 
tion companies.  Ultimate  naturalness 
in  talking  pictures  will  be  accomplished 
only  when  color,  stereoscopic  photog- 
raphy, and  stereophonic  recording  are 
combined  and  presented  together  in  the 
motion  picture." 
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AN  OUTLINE  OF  TUBE  TYPES  USED  IN 
MODERN  SOUND  PICTURE  AMPLIFIERS 

By  WILLIAM  STERLING 


MATTER  exists  in  solid,  liquid  or 
gaseous  state.  These  three  forms 
of  matter  are  composed  of  mole- 
cules, which  are  the  smallest  physical 
divisions  possible  without  destroying  the 
identity  of  the  matter.  Molecules,  in 
turn,  are  composed  of  atoms,  these 
atoms  having  a  nucleus  built  up 
of  both  positive  and  negative  charges 
but  with  an  excess  of  positive  charges, 
or  protons,  thus  giving  the  nucleus  a 
positive  charge.  About  this  nucleus 
moving  in  a  planetary  elliptical  orbit, 
revolve  negative  particles  of  electricity, 
called  electrons. 

There  are  several  orbits  of  varying 
radii  within  each  atom.  The  sum  of  the 
negative  charges  of  these  electrons  is 
always  equal  to  the  charge  on  the  posi- 
tive nucleus,  so  that  the  charges  bal- 
ance, and  the  atom  in  its  free  state  ex- 
hibits no  charge,  or  is  neutral.  These 
outer  electrons  are  in  general  held 
loosely  in  their  course,  and  under 
proper  conditions  can  be  removed  en- 
tirely from  it. 

Cathode  and  Plate  Functions 

The  activity  of  electrons  is  increased 
by  heat,  and  if  a  metallic  conductor  is 
heated  sufficiently  by  the  passage  of  an 
electric  current  through  it,  some  elec- 
trons' will  break  away  from  the  surface 
and  be  set  free  in  space.  If  no  other 
attraction  for  these  free  electrons  is 
present,  they  will  return  to  the  heated 
conductor,  because  when  they  first  left 
it  created  a  deficiency  of  negative  par- 
ticles (electrons),  thereby  giving  the 
conductor  a  positive  charge.  It  should 
be  remembered  that  like  charges  repel, 
and  unlike  charges  attract. 

By     placing     this     heated     conductor 

-PLATE 


""  ■"""*• — 

-\-GRlD 

^—CATHODE 

HEATER 

Trioile 

Type 

(electron  emitter  or  cathode,  as  it  is 
called)  in  a  vacuum,  combustion  of  the 
conductor  is  prevented  and  the  emission 
of  the  electrons  is  not  retarded  by  air 
resistance.  By  placing  within  this 
vacuum  tube  a  metal  plate  having  a  posi- 


tive charge  placed  on  it,  the  dislodged 
electrons  are  attracted  to  the  plate.  This 
plate  may  be  raised  to  a  positive  poten- 
tial by  a  battery,  or  a  generator  or  by 
any  other  suitable  method.     The  nega- 
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tive  pole  of  this  plate  source  is  connected 
to  the  electron  emitter,  or  cathode,  thus 
completing  the  plate  supply  circuit 
through  the  stream  of  electrons  within 
the  vacuum  tube.  This  flow  of  current 
constitutes  the  plate  current,  and  a  suit- 
able meter  placed  in  this  circuit  will  in- 
dicate the  current  flowing. 

If  the  voltage  supply  to  the  plate  be 
reversed,  so  that  the  plate  has  a  nega- 
tive potential  placed  on  it,  the  electrons 
fiom  the  cathode  will  be  repelled,  and 
no  current  will  flow  through  the  plate 
circuit.  If,  therefore,  a  source  of  volt- 
age which  periodically  changes  from  a 
negative  to  a  positive  value  is  supplied 
to  the  plate,  current  will  flow  only  when 
the  plate  is  positive,  and  will  cease  to 
flow  when  the  plate  becomes  negative. 

Thus,  a  two-element  tube  can  be  em- 
ployed to  change  an  alternating  voltage 
to  a  voltage  flowing  in  one  direction,  or 
direct  current.  This  class  of  tubes,  em- 
ploying two  elements,  are  known  as 
diodes. 

The  placement  of  a  wire-mesh  elec- 
trode, or  grid,  between  the  cathode  and 
plate,  and  the  placement  of  a  negative 
voltage  on  this  third  electrode,  will  re- 
pel the  electrons  thrown  from  the  emitter 
to  a  greater  or  lesser  degree,  depending 
upon  the  charge  on  the  grid.  The  more 
the  grid  repels  the  electrons  the  fewer 
electrons  will  reach  the  plate,  and,  there- 
fore, the  less  will  be  the  plate  current. 
By  the  same  reasoning,  if  a  positive 
charge  is  placed  on  the  grid,  it  will  at- 
tract the  electrons,  and  due  to  the  open 
structure  of  the  grid  will  accelerate  them 
toward  the  plate,  which  always  is  at  a 
higher  potential  than  the  grid.  As  this 
grid  is  always  placed  much  closer  to 
the  cathode  than  to  the  plate,  any  varia- 
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tions  in  the  grid  voltage  will  produce 
similar  variations  in  the  plate  voltage 
— but  on  an  amplified  scale.  If  the  grid 
is  made  increasingly  negative,  a  point 
is  reached  where  it  repels  all  the  elec- 
trons arising  from  the  cathode,  thus 
reducing  the  plate  current  to  zero.  This 
value  of  grid  voltage  is  called  the  cut-off 
bias. 

If,  therefore,  a  voltage  of  varying  In- 
tensity, such  as  the  output  of  a  micro- 
phone or  photo-electric  cell,  is  im- 
pressed on  the  grid  and  cathode,  gen- 
erally called  the  input  circuit,  an  almost 
exact  reproduction  of  these  variations 
will  be  reproduced  in  the  plate  circuit 
— but  on  an  amplified  scale.  The  plate 
and  cathode  circuit  are  referred  to  as 
the  output  circuit. 

By  means  of  suitable  coupling  devices, 
the  amplified  output  may  be  fed  to  the 
grid  of  another  similar  tube  and  further 
amplified.  This  process  may  be  repeated 
to  certain  limits,  until  the  output  volt- 
age is  enough  to  operate  any  desired 
device,  such  as  a  loudspeaker.  Tubes 
of  this  class  employing  three  elements 
or  electrodes,  are  known  as  triodes. 

Introduction  of  Screen  Grid 
The  grid  and  the  plate,  being  two 
parallel  metal  surfaces,  act  as  a  very 
small  condenser,  and  in  some  circuits 
this  small  capacity  between  the  elec- 
trodes is  enough  to  couple  the  input 
and  output  circuits  and  thereby  cause 
feedback  or  regeneration.  This  is  re- 
produced in  the  speaker  as  distor- 
tion. To  correct  this,  another  elec- 
trode is  placed  within  the  tube, 
close  to  but  not  touching  the  plate. 
This  new  electrode  is  similar  in  appear- 
ance and  construction  to  the  grid,  and 
is  connected  to  a  source  of  positive  volt- 
age lower  than  the  voltage  on  the  plate. 
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SCREEN- 


■zEEE 

-V-SUPPRESSOR 
-4-GRID 

A-CATHODE 

HEATER. 

entode 

Type 

While  this  fourth  electrode,  known  as 
the  screen  grid,  can  attract  the  electrons 
toward  and  through  it  to  the  plate,  it 
also  acts  as  an  electrostatic  shield  be- 
tween the  first,  or  control,  grid  and  the 
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Thanks,  Boys,  For  The  Great  Reception  Accorded 

The  New  ZIPPER   Changeover 
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ESSANNAY  ELECTRIC  MFG.  CO. 
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Here  are  the  Facts:  " e     z !  p  p  e  r 

Changeover  was 
designed  and  is  manufactured  by  a  practical  projec- 
tionist of  more  than  25  years  experience,  on  the  basis 
of  your  requirements  hour  after  hour,  day  after  day. 
It  weighs  only  20  ounces,  yet  it  is  extremely  sturdy 
and  reliable.  In  fact,  it  is  guaranteed  against  any 
trouble  for  one  year  after  purchase  ...  It  draws  only 
%  of  an  ampere  .  .  .  Note  the  adjustment  to  regulate 
speed  .  .  .  The  flexible  steel  shaft  attached  to  the 
dowser  is  the  only  moving  part  .  .  .  Note  the  polar- 
ized plug  connection  and  the  T  slots  provided  for 
quick  mounting,  requiring  only  2  minutes.  Change- 
overs  are  mounted  directly  on  projectors  without  any 


CHANGEOVER  SOUND  AND  PICTURE 
SIMULTANEOUSLY! 

Exclusive  Patented  Feature 

Zipper  Changeovers  are  available  equipped  with  a  sound  switch 
so  that  sound  and  picture  can  be  changed  over  simultaneously 
by  merely  stepping  on  the  foot-switch.  When  so  equipped,  an 
auxiliary  switch  is  provided  for  disconnecting  the  automatic 
changeover,  so  that  the  sound  can  be  run  off  on  one  projector 
while  the  picture  continues  on  the  other. 

Only  Strong  Offers  This  Feature 


(NOTE:  Despite  the  unprecedented  flood  of  orders, 


drilling  or  tapping,  etc.,  and  require  no  brackets!  .  .  . 
The  new-type  treadle  foot-switch,  utilizing  an  unbreak- 
able mercury  switch,  eliminates  all  switch  trouble. 
You  can  rest  your  foot  while  waiting  for  the  change 
.  .  .  Note  the  new  positive  built-in  method  for  lifting 
the  fire  shutter  for  framing. 

There  is  a  Zipper  Changeover  for  every  type  of 
Simplex  and  Motiograph  projector.  Inquiries  on  other 
projector  types  are  invited.  Specify  projector  make  when 
ordering.  Zipper  Changeovers  are  obtainable  from  all 
supply  dealers  throughout  America.  Whether  for  a 
new  or  a  replacement  installation,  the  Zipper  Change- 
over should  be  your  choice — on  merit  and  on  eco- 
nomical grounds. 

PRICE  ON  ALL  MODELS:  $75  per  pair 

Including  New  Treadle  Mercury  Switches 

• 

ESSANNAY  ELECTRIC 

MANUFACTURING   CO. 

L.  D.   STRONG,   President 

Member.    I.A.T.S.E.,    Local    Union    110 

908  So.  Wabash  Ave.  Chicago,  111.,  U.  S.  A. 

ZIPPER  units  are  being  shipped  without  undue  delay.) 
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plate.     This  screen  reduces  the  capacity  more  strongly  so  when  the  plate  voltage 

between  the  control  grid  and  the  plate  swings  below  that  of  the  screen  voltage, 

to   a  very  small   amount,   small   enough  The  effect  will  be  to  cut  off  the   plate 

to  prevent  troublesome  coupling.   Tubes  current,  which  will  result  in   distortion 


ri  c 


DIRECTLY-HEATED  CATHODES 
(FILAMENT  TYPE) 

ot  this  class,  employing  four  electrodes, 
are  known  as  tetrodes. 

The  dislodgement  of  electrons  from 
the  cathode  is  a  product  of  the  tem- 
perature to  which  the  cathode  is  raised. 
This  type  of  emission  is  known  as  ther- 
mionic emission.  However,  another  type 
of  emission  may  occur.  When  the  elec- 
trons strike  the  plate  their  enormous 
velocity  causes  more  electrons  to  become 
dislodged  from  the  plate  itself.  This  is 
known  as  secondary  emission.  In  the 
triode  these  stray  electrons  do  little 
harm,  as  they  are  soon  drawn  back  to 
the  plate.  In  the  screen  grid,  or  tetrode 
type,  however,  the  positive  screen  being 
so  close  to  the  plate,  these  stray  elec- 
trons will  also  be  drawn  to  the  screen, 


INDIRECTLY-HEATED  CATHODES 
(HEATER  TYPE) 

in  the  reproducer. 

Now,  by  placing  still  another  grid-like 
structure  between  the  suppressor  grid 
and  the  plate,  and  connecting  this  new 
grid  to  the  cathode,  the  new  grid  will 
have  a  negative  potential  on  it  with  re- 
spect to  the  plate.  Any  stray  electrons 
that  have  been  dislodged  from  the  plate 
by  impact  are  now  repelled  by  the  nega- 
tive suppressor  and  are  forced  to  return 
to  the  plate.  This,  of  course,  prevents 
them  from  reaching  the  screen  grid. 
These  tubes,  having  five  elements,  or 
electrodes,  are  classed  as  pentodes. 

[Note:  Questions  arising  from  or  sug- 
gested by  the  foregoing  article  are  in- 
vited and  will  be  answered  in  the  next 
issue. — Ed.] 


A  SIMPLE  BRIGHTNESS  METER 


BRIGHTNESS  and  brightness  con- 
trasts are  the  most  generally  impor- 
tant among  the  fundamental  factors 
affecting  visibility.  This  is  recognized 
in  research,  but  not  in  everyday  seeing 
as  is  evidenced  by  the  lack  of  available 
brightness  meters.  Luckiesh  and  Taylor1 
have  recently  described  a  refined  bright- 
ness meter  having  the  enormous  range 
of  25,000,000  to  1  with  the  accuracy  and 
convenience  desirable  for  a  vast  variety 
of  refined  measurements  wherever  abso- 
lute  brightness   is   important. 

The  instrument  described  in  the  pres- 
ent note  is  illustrative  of  extreme  sim- 
plicity with  some  sacrifice  in  convenience. 
Its  range  can  be  as  great  as  is  neces- 
sary. It  measures  relative  brightness 
and  brightness  contrasts  and  depends 
upon  any  available  footcandle  meter  to 
convert  relative  brightness  into  absolute 
brightness.  The  simple  form  described 
involves  a  fundamental  principle  which 
can  take  many  physical  forms  besides 
the  one  actually  illustrated  (Fig.  1). 

One  tube  of  the  device  has  a  lens  L 
in  the  end  which,  in  combination  with 
the  adjustable  eye-piece  E,  is  practically 
a  telescope  of  universal  focus.     The  in- 

'Matthew  Luckiesh  and  A.  H.  Taylor,  "A 
Brightness   Meter,"   J.    O.    S.  A.   27,    132    (1937). 


strument  is  so  sighted  that  the  image 
of  the  object  whose  brightness  C  to  be 
measured  is  seen  in  the  central  portion 
of  the  photometric  field  surrounded  by  a 
mirrored  portion.  In  the  end  of  the 
ether  tube  is  a  perfectly  diffusing  trans- 


PHOTOMETRIC 
FIELD 


FIGURE  1 


Determinations  of  relative  brightness 
are  readily  convertible  into  absolute 
brightness  with  the  aid  of  any  foot- 
candle  meter  by  measuring  the  foot- 
candles   on    the   diffusing   glass,   D 

lucent  glass.  Its  brightness  O  is  pro- 
portional to  the  footcandles  upon  it,  and 
its  brightness  is  seen  in  the  mirrored 
portion  of  the  photometric  field.  Thus 
O  provides  the  comparison  brightness. 
The  brightness  of  the  object  focused  is 


varied  by  means  of  a  circular  gradient 
of  extensive  range  in  transmission  factor 
which  is  enclosed  in  the  housing  H. 
Thus  a  setting  is  made  and  the  relative 
brightness  of  the  object  is  read  from  the 
scale  S. 

Suppose  the  relative  brightnesses  of 
the  envelope  of  diffusing  glass  of  a  com- 
mon office  lighting  fixture  and  that  of 
the  ceiling  surrounding  it  are  to  be  de- 
termined. The  foregoing  procedure  is 
applied  first  to  the  bright  portion  of 
the  fixture  and  then  to  the  adjacent 
ceiling.  In  both  cases  the  illumination 
in  footcandles  upon  the  diffusing  glass 
D,  and  hence  its  brightness,  remain 
sensibly  the  same.  Thus  D  is  a  constant 
comparison  field  for  the  determination 
of  relative  brightnesses  of  the  fixture  and 
ceiling  and  the  brightness  contrast, 
which  is  an  important  factor  in  visibility 
and  comfort.  Inasmuch  as  the  bright- 
ness of  D  depends  upon  its  illumination, 
a  simple  measurement  of  the  footcandles 
received  by  D  provides  a  means  of  con- 
version (with  the  aid  of  a  predetermined 
constant  for  the  instrument)  of  relative 
into  absolute  brightness.  With  the  in- 
creasing use  and  availability  of  inexpen- 
sive footcandle  meters  such  a  simple 
brightness  meter  should  eventually  serve 
many  practical  purposes. 

Many   Diverse    Applications 

The  actual  range  in  brightness  obtain- 
able by  the  gradient  alone  is  of  the 
order  of  2,000  to  1.  Reducing  and  multi- 
plying screens  can  be  inserted  to  extend 
the  range.  These  are  incorporated  in 
the  instrument  on  the  side  not  shown 
in  the  illustration.  If  screens  having 
transmission  factors  of  10%  and  1% 
are  arranged  to  be  readily  inserted  on 
either  side  of  the  photometric  field,  the 
range  is  extended  to  many  millions  from 
the  lowest  brightness  that  the  visual 
sense  can  detect  with  ease. 

Besides  the  many  obvious  applications 
in  the  measurement  of  brightness,  this 
instrument  by  itself  is  useful  in  the  study 
of  brightness  contrasts  in  the  field  of 
lighting  because  they  have  much  influ- 
ence upon  comfort  in  seeing  and  some 
influence  upon  visibility.  Quality  of 
lighting,  which  includes  chiefly  the  dis- 
tribution of  brightness  in  the  visual  field, 
should  be  studied  by  lighting  specialists 
along  with  brightness.  Our  development 
of  this  device  has  been  largely  inspired 
by  this  need. 

Footcandle  measurements  are  common 
and  necessary,  but  they  have  over- 
shadowed measurements  of  brightness 
and  brightness  contrast  entirely  too  much 
in  practice  and  sometimes  in  theory. 

The  real  low-down  on  amplifier  circuits 
in  ths  book  SOUND  PICTURE  CIR- 
CUITS. 208  pages  of  informative  text; 
illustrations  printed  separate  from  text, 
insuring  constant  ready  reference.  Last 
edition  now  almost  gone.  Order  direct 
from   I.   P.   for   $1.75,   postage   prepaid. 


NEW   SERVICE,  SUPPLY   UNITS   TO 
OPERATE  IN  THE  THEATRE  FIELD 


By  JAMES  J.  FINIS 


THE  outright  sale  by  Electrical  Re- 
search Products,  Inc.,  of  all  its  4,600 
domestic  theatre  service  contracts 
to  a  group  of  ex-Erpi  employees,  backed 
by  Wall  Street  money,  and  the  efforts 
by  another  group  to  form  a  new  national 
theatre  supply  combine  are  current  hap- 
penings of  more  than  passing  interest  to 
all  projectionists.  (Exhibitors,  too, 
might  with  profit  to  themselves,  manifest 
some  interest  in  these  occurrences,  but 
this  angle  is  beyond  the  ken  of  I.  P.) 
The  servicing  deal  is  an  accomplished 
fact;  while  the  sponsors  of  the  theatre 
supply  deal  aver  that  the  decks  will  be 
cleared  for  final  action  within  sixty  days. 
Heading  the  group  of  ex-Erpi  em- 
ployees in  the  new  servicing  organization 
(likely  to  be  known  as  Interstate  Thea- 
tre Service  Co.)  is  L.  W.  (Mike)  Con- 
row,  formerly  operating  manager  for 
Erpi  and  slated  to  be  general  manager 
of  the  new  company.  Associated  with 
Conrow  will  be  George  Carrington,  who 
becomes  operating  manager;  Bert  San- 
ford,  Jr.,  as  director  of  sales;  Stanley 
W.  Hand,  who  will  oversee  field  opera- 
tions, and  L.  J.  Hacking — all  ex-Erpi 
employees. 

The  Wall  Street  flavor  in  the  deal  is 
supplied  by  Roswell  C.  Tripp  and  How- 
ard P.  Engels,  who  are  reported  to  have 
severed  their  connection  with  the  invest- 
ment house  of  Munds,  Winslow  &  Potter 
in  order  to  devote  all  their  time  to  the 
new  venture.  Rumors  that  A.  T.  &  T. 
would  retain  an  interest  in  the  new  com- 
pany, or  had  "arranged"  financing  for 
the  deal,  met  with  official  emphatic 
denial. 

A.  T.  &  T.  Quits  Theatre  Field 

Sale  of  its  theatre  servicing  contracts 
marks  the  passing  of  A.  T.  &  T.'s  direct 
interest,  through  Erpi,  in  the  sound  pic- 
ture reproducing  field.  This  situation 
was  forecast  in  these  columns  more  than 
two  years  ago,  gaining  credence  through 
the  recent  licensing  by  Erpi  of  Inter- 
national Projector  Corp.  and  Motiograph, 
Inc.,  to  manufacture  and  sell  Western 
Electric  sound  equipment  under  A.T.&T. 
patents.  Erpi  will  continue  active  in  the 
domestic  recording  field,  as  well  as  in 
the  foreign  recording  and  reproducing 
field.  However,  it  is  all  through  in  the 
American  theatre  field. 

Interstate,  the  new  servicing  company, 
will  continue  to  occupy  the  present  Erpi 


headquarters  in  the  Fisk  Building  at  250 
West  57th  St.,  New  York  City.  Most 
of  the  existing  Erpi  offices  in  the  field 
will  be  maintained,  new  offices  being 
opened  and  old  ones  closed  as  conditions 
warrant.  All  Erpi  servicing  and  operat- 
ing employees  will  be  retained,  it  was 
announced,  but  there  will  undoubtedly 
be  some  changes  in  personnel.  The  Erpi 
inventory  of  replacement  parts  will  be 
taken  over  by  Interstate. 

The  sale  price  of  the  4,600  theatre 
service  contracts  was  not  announced  by 
either  Erpi  or  Interstate.  The  writer  can 
say  with  authority,  however,  that  when 
Erpi  attempted  to  dispose  of  its  service 
contracts  some  two  months  ago  it  was 
asking  around  $300,000,  which  price  was 
nixed  by  the  interested  party.  It  is  ex- 
tremely doubtful  that  Interstate  paid 
even  one-third  this  sum  for  the  contracts. 
Figuring  importantly  in  Interstate's  pre- 
deal  estimates  was  the  knowledge  that 
the  severance  of  servicing  activities  from 
the  A.  T.  &  T.  family  group  would 
eliminate  charges  for  administration, 
engineering  work  by  Bell  Laboratories 
and  other  big-company  concomitants 
which  constituted  a  large  percentage  of 
Erpi's  operating  expense. 

Thus  crumbles  into  dust  the  huge  in- 
dustrial structure  reared  by  A.  T.  &  T. 
in  the  entertainment  field.  The  history 
of  Mother  Bell's  excursion  into  show 
business  is  a  separate  and  highly  dra- 
matic tale  in  itself,  but  it  may  be  noted 


in  passing  that  the  disintegration  of 
Erpi  was  a  foregone  conclusion  to  those 
who  realized  very  early  in  the  game  that 
no  utility  like  A.  T.  &  T.  could  long 
operate  a  sideline  of  the  proportions  as- 
sumed by  Erpi  shortly  after  sound  pic- 
tures were  introduced.  Various  reasons 
are  advanced  for  the  divestment  of  Erpi, 
but  the  writer  views  it  as  the  inevitable 
result  of  that  intangible  yet  inexorable 
force  known  as  public  opinion.  In  fact, 
he  dates  Erpi's  decline  from  the  time  it 
first  announced  its  program  for  inclu- 
sive theatre  servicing  "from  the  roof 
to  the  cellar,"  a  plan  which  would  have 
sucked  Mother  Bell  in  just  so  much 
deeper,  probably  with  disastrous  results 
not  only  to  its  entertainment  field  sub- 
sidiary but  also  to  its  much  greater  stake 
in  the  "nickel-in-the-slot"  business. 

Ill-Fated    'Inclusive'    Service 

The  only  possible  explanation  of  the 
ill-fated  inclusive  service  plan  is  the  bad 
advice  tendered  by  Erpi  insiders.  This 
plan  was  a  "natural"  for  those  Erpi 
workers  who,  noting  the  declining  income 
from  Erpi  sales  and  service  contracts 
(the  latter  the  result  of  inroads  by  RCA 
and  by  independent,  including  Union, 
agencies),  decided  to  fur-line  their  jobs 
through  the  simple  process  of  expand- 
ing Erpi's  business.  The  roar  of  pro- 
test which  greeted  announcement  of  this 
plan,  in  the  writer's  opinion,  was  par- 
ticularly damaging  to  Erpi  prestige  and 


MANY  PERSONNEL  CHANGES  IN  THE  SOUND  FIELD 


NUMEROUS  changes  of  personnel  in 
key  positions  have  occurred  as  a  re- 
sult of  the  new  set-up  in  the  sound  pic- 
ture equipment  field  stemming  from  the 
granting  of  licenses  by  Erpi  to  both 
Motiograph,  Inc.,  and  International  Pro- 
jector Corp.,  and  also  by  RCA  to  the 
latter. 

E.  M.  Hartley,  formerly  manager  of 
RCA  Photophone  sales  has  joined  the 
managerial  staff  of  General  Theatres 
Equipment  Corp.,  for  which  he  will 
supervise  all  sales  activities  on  sound 
equipment.  J.  Frank,  Jr.,  also  formerly 
with  RCA  but  who  has  been  with  Inter- 
national Projector  Corp.  for  the  past 
year,  has  been  transferred  to  National 
Theatre  Supply  Co.  in  connection  with 
promotion  of  sound  and  visual  projec- 
tion equipment. 

George  Friedl,  Jr.,  for  many  years  as- 

[27] 


sociated  with  Erpi,  has  been  named  di- 
rector of  the  sound  engineering  division 
of  International  Projector  Corp.  Friedl 
will  concentrate  on  the  design  of  an  all- 
new  sound  equipment. 

E.  P.  Kennedy,  former  Erpi  technician, 
has  been  appointed  director  of  sound 
engineering  for  Motiograph,  Inc.  This 
company  will  shortly  begin  construction 
of  a  new  $125,000  plant  which  will  also 
house   a  research  laboratory. 


Harry  L.  Sommerer  will  take  over  all 
sales  and  servicing  activities  pertaining 
to  RCA  Photophone  reproducing  and  re- 
cording equipment  and  will  also  direct 
the  activities  of  the  Hollywood  plant.  His 
headquarters  will  be  in  Camden.  Mr. 
Sommerer  has  been  director  of  RCA 
activities  in  Japan  for  the  past  seven 
years. 
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contributed  far  more  than  anything  else 
(including  the  Federal  investigation  of 
A.  T.  &  T.)  to  the  decision  by  Mother 
Bell  to  move  out  of  the  entertainment 
field — and  fast. 

New  Supply  Store  Combine 

All  of  which  makes  for  entertaining 
reading;  but  what  does  it  mean  to  those 
interested  in  theatre  service  and  supply? 
Preceding  the  answer  to  this  query  must 
be  consideration  of  the  projected  plan  to 
form  a  new  national  distributing  organ- 
ization. 

As  it  happens,  this  project  also  has 
an  Erpi  flavor,  but  by  accident  rather 
than  design.  The  guiding  spirit  in  this 
enterprise  is  Charles  C.  Bunn,  formerly 
general  sales  manager  for  Erpi  and  now 
"on  his  own."  At  least,  Bunn  is  doing 
the  missionary  work.  The  plan,  as  sub- 
mitted to  various  independent  supply 
dealers,  is  simplicity  itself — to  those  of 
us  not  in  the  supply  business: 

Mr.  Bunn  sets  before  a  supply  dealer 
an  option  for  the  purchase  of  his  business 
which  provides,  among  other  things,  the 
following:  profits  during  the  past  five 
years  will  be  lumped  together;  cash 
amounting  to  the  best  single  year's  profits 
within  this  period  will  be  paid  imme- 
diately; the  remaining  four-fifths  will  be 
paid  off  by  certificates  commonly  known 
as  stock;  Mr.  Supply  Dealer  will  then 
be  tendered  a  seven-year  contract  to 
manage  the  branch  at  a  salary  to  be 
"mutually  agreed  upon."  Open  accounts 
not  more  than  60  days  old  will  be  figured 
in  on  the  profit  column;  older  accounts 
will  be  figured  in  "as,  if  and  when"  col- 
lected. Present  inventories  will  be  fig- 
ured in  on  some  "equitable  basis."  The 
deal  will  not  be  effective  until  a  minimum 
of  15  dealers  have  signed  the  purchase 
agreement. 

There  may  be  one  or  more  errors  in 
the  foregoing  summary,  but  this  is  not 
surprising  in  view  of  the  extreme  secrecy 
surrounding  the  project.  Ben  Shearer, 
of  Seattle,  and  Joe  Hornstein,  of  New 
York,  prominent  independent  dealers,  are 
credited  with  being  the  prime  movers  in 
the  situation,  with  Bunn  as  the  advance 
man.  Messrs.  Shearer  and  Hornstein, 
however,  advised  I.  P.  that  they  are 
"emphatically  not  promoting  the  new 
company"  but  are  merely  sitting  on  the 
sidelines  and  watching  developments. 
Samuel  Spring,  of  New  York,  prominent 
in  the  picture  field,  is  the  attorney  of 
record. 

Rumor  has  it  that  17  dealers  have 
already  signed  the  purchase  option, 
which  is  sufficient  to  validate  the  deal. 
Several  prominent  manufacturers  have 
advised  I.  P.,  however,  that  not  more 
than  3  dealers  have  signed.  Reports  link- 
ing Motiograph,  Inc.,  with  the  project 
were  immediately  denied  by  this  com- 
pany;   ditto  for  Brenkert  Light  Projec- 


tion Co.  All  of  which  points  to  Bunn 
as  the  prime  mover  in  the  deal — that  is, 
if  all  denials  of  participation  by  manu- 
facturers and  dealers  are  accepted  at 
face  value,  Suspicion  that  the  financing 
for  this  deal  originated  in  the  same  place 
as  did  the  money  for  the  Interstate  serv- 
ice company  was  dispelled  by  means  of 
a  little  gumshoe  work  by  I.  P. 

Not  Harmful  to  N.  T.  S.  Co. 

Should  success  crown  the  efforts  of 
Mr.  Bunn,  it  would  bring  into  being  a 
rival  organization  to  National  Theatre 
Supply  Co.,  subsidiary  of  G.  T.  E.  Nor 
would  this  situation  be  displeasing  to 
National,  because  it  would  mean  that  the 
present  independent  methods  of  account- 
ing would  be  discarded  in  favor  of  a 
modern  system  which  would  consider  de- 
preciation, sales  expense,  a  definite  credit 
policy,  and  general  overhead  —  which 
trifles  have  annoyed  a  great  majority  of 
independent  dealers  hardly  at  all.  Inde- 
pendent dealers  have  long  been  notorious 
for  inept  accounting  methods:  a  dealer 
with  a  fixed  overhead  of,  say,  20%  would 
think  well  of  an  8%  margin  on  a  deal. 
I.  P.  fails  to  see  where  a  new  national 
distributing  company  would  step  on  Na- 
tional's toes;  in  fact,  it  should  prove 
definitely  helpful. 

Sources  of  equipment  supply  might 
prove  a  tough  nut  for  a  new  national 
distributor  to  crack,  particularly  if  cer- 
tain prominent  manufacturers  elect  not 
to  "play   ball"  with  even   such   a  large 


purchaser.  Would  this  mean,  then,  that 
the  new  supply  company  would  either 
purchase  certain  existing  companies  or 
launch  their  own  manufacturing  units? 
We  shall  see. 

All  of  which  brings  us  back  by  a  cir- 
cuitous route  to  consideration  of  how 
these  various  moves  will  affect  the  thea- 
tre field  in  general  and  projectionists  in 
particular.  The  picture  looks  like  this: 
International  Projector  Corp.  and  Motio- 
graph, Inc.,  will  sell  sound  equipments — 
the  former  through  National  Theatre 
Supply  and  the  latter  through  the  pres- 
ent independent  dealers.  If  the  new 
dealer  combine  goes  through,  Motiograph 
will  have  to  revise  its  distribution  set-up 
to  some  extent. 

Neither  International  nor  Motiograph 
will  offer  their  own  service.  They  have 
the  right  to  sell  Interstate  contracts  (re- 
ceiving 10%  thereon)  ;  or  Mr.  Exhibitor 
can  take  either  no  service  or  contract 
with  some  other  service  group.  This 
leaves  both  Motiograph  and  International 
out  of  the  Union  servicing  situation.  The 
dealer  organization  now  being  formed  by 
Bunn  will  also  have  the  right  to  sell 
Interstate  service.  Interstate  itself  will, 
naturally,  sell  all  the  service  contracts 
it  can,  irrespective  of  type  of  equip- 
ment. RCA  is  even  now  selling  service 
on    all    equipments. 

Thus  the  picture.  The  writer  sees  in 
the  formation  of  the  new  dealer  set-up 
just  about  the  best  opportunity  for  price- 
fixing  extant.    Of  course,  if  all  independ- 


Sidelights  on  M.  G.  Set  Operation 

By  WILLIAM  H.  HAINES 

COMMERCIAL   ENGINEER,   ELECTRIC   SPECIALTY   CO. 


The  writer  was  much  interested  in 
reading  the  article  by  L.  P.  Work  about 
motor  generator  sets  in  your  October 
issue  (p.  18),  and  would  like  to  add  one 
or  two  comments  concerning  modern  re- 
finements of  design. 

In  an  ordinary  direct-current  gen- 
erator, the  most  pronounced  causes  of 
ripple  voltages  or  constantly  recurring 
variations  in  the  d.c.  voltage  are  the 
armature  slots  and  teeth.  As  they  pass 
the  pole  pieces  they  cause  fluctuations  in 
the  flux  of  the  machine  which,  of  course, 
produce  voltage  fluctuations.  These  fluc- 
tuations can  be  greatly  reduced  by  as- 
sembling the  armature  slots  and  teeth 
at  an  angle  instead  of  parallel  to  the 
shaft.  All  good  d.c.  generators  for  mo- 
tion picture  projector  lamps  are  furn- 
ished with  the  armatures  assembled  in 
this  manner,  which  is  usually  called 
"skewing"  the  slots. 

Mr.  Work  mentions  rubber  mounting 
and  indicates  that  to  obtain  proper 
cushioning  effect  the  machine  should  not 
be   bolted   down.     A   process   has   been 


developed  for  bonding  resilient  rubber 
to  metal  attaching  members  which  takes 
advantage  of  the  greater  ability  of  rub- 
ber to  absorb  vibration  in  shear  than 
when  stressed  in  any  other  way.  Mount- 
ings of  this  type  are  available  which  may 
be  installed  in  the  feet  of  motor  genera- 
tor  sets,  enabling  them  to  be  securely 


bolted  to  the  floor  and  yet  providing  the 
complete  cushioning  effect  of  the  rubber. 
The  accompanying  sketch  shows  the  de- 
tails of  such  a  mounting. 
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ent  dealers  were  combined  today,  there 
would  arise  tomorrow  a  new  crop,  which 
would  be  steadily  augmented  as  time 
passed.  But  the  existence  of  only  two 
national  distributing  groups  certainly 
would  be  conducive  to  price-fixing — even 
if  neither  group  entertains  any  such 
thought  at  the  moment.  In  any  event, 
prices  to  theatres  will  certainly  be  raised. 
That's  all  that  need  be  done  about  the 
dealer  combine  at  present. 

Service  is  a  different  proposition.  In- 
terstate apparently  will  not  have  such 
easy  sailing.  Unionization  of  all  service- 
men is  ever  threatening,  and  even  today 
the  Union  effectively  bars  Interstate 
activity  in  cities  such  as  St.  Louis,  Cleve- 
land, San  Francisco,  Cincinnati  and 
other  strictly  Union-controlled  service 
centers.  This  Union  servicing  un- 
doubtedly will  spread  to  other  cities.  In 
addition,  almost  every  large  theatre 
group  has  its  own  servicing  organiza- 
tion; witness  72  Loew  theatres  in  the 
N.  Y.  area,  Warner  Theatres  throughout 
the  country,  M  &  P.  Theatres  in  New 
England,  and  the  Bob  O'Donnell  group 
in  Texas — to  mention  only  a  few.  These 
groups  constitute  a  healthy  slice  of  the 
service  field,  more  so  because  most  of 
them  are  small-cost  groups  clustered  in 
one  area. 

Erpi's  passing  from  the  theatre  field 
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IX  EO  BE  A  VI 
OSCILLOSCOPE 

Ferrets  out  the  source  of  "sour  notes",  "hum", 
"flutter''',  "mushiness".  Makes  correction  easy, 
positive,  certain. 

PROJECTIONISTS  YOU  KNOW 

of,  praise  the  Neobeam  unreservedly. 
This  is  what  they  say:  It  enables  a 
man  to  get  maximum  results — per- 
fected performances — and  preserve  his 
equipment.  Comes  in  handy  every 
day;  has  a  hundred  uses  around  the 
projection  room.  Stops  guessing — 
saves  time,  worry  and  exasperation.  It 
will  do  the  same  for  you.  Let  it  find 
your  trouble  for  you— VISUALIZE  it 
— then  tell  you  when  your  readjustment 
is  perfect. 

PRECISION  BUILT  BUT  NOT  EXPENSIVE 

Neobeam  is  made  of  the  finest  materials.  It  is  a  quality  product.  Let  us 
send  you  literature  on  projection  room  problems  you  really  should  not  be 
without.     No  obligation — a  pleasure.     Write. 

SUNDT   ENGINEERING  CO. 


4260  Lincoln  Ave. 


Chicago,  Illinois,  U.  S.  A. 


Single    or    Twin    Type    50 
and   65   Amperes   Capacity 


Through  our  dealer  or  direct  you 
may  obtain  a  specially  prepared 
catalog  giving  complete  technical 
data  on  this  new  economical,  de- 
pendable Magnesium-Copper  Sul- 
phide  Rectifier. 


Operating  LIFE  =   Operating  TEMPERATURE 

The    operating    life    of   any   dry-disc    rectifier    is    directly 
related  to  the  temperature  at  which  it  normally  operates. 

MAGNESIUM-COPPER 
SULPHIDE    RECTIFIERS 

There  is  no  change  in  the  operating  temperature  when 
the  unit  is  "new"  and  when  it  is  "aged".  They  are  de- 
signed and  manufactured  in  sizes  and  capacities  that 
require  only  a  single  section  to  carry  the  necessary 
current.  Laboratory  and  projection  room  tests  show 
that  the  life  of  the  Forest  Magnesium-Copper  Sulphide 
rectifier,  when  properly  applied,  is  practically  unlimited. 


FORE  ST  MAGNESIUM-COPPER  SULPHIDE 

BELLEVILLE    Pt|  It        t   R  C 
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contributes  nothing  to  I.  P.'s  pet  notion 
that  each  Union  should  handle  all  serv- 
icing within  its  jurisdiction,  but  merely 
means  a  switch  from  Mr.  Tweedledee  to 
Mr.  Tweedledum.  I.  P.'s  exhortations  to 
Unions  on  the  necessity  for  taking  over 
service  work  have  been  repeated  herein 
ad  nauseum  and  need  no  further  exposi- 
tion. Those  Unions  who  took  advantage 
of  the  opportunity  offered  are  today  reap- 
ing the  manifold  benefits  to  be  derived 
therefrom.  Bereft  of  the  Erpi  label  and 
its  connotations  of  Bell  Laboratories  and 
Western  Electric  engineering  brains,  the 
Interstate  company  will  hardly  exert  the 
pull  on  exhibitors  that  was  the  very 
cornerstone  of  Erpi  salesmanship.  This 
means,  then,  that  in  any  competitive  bid- 


FOR  PERFECT 
PROJECTION 


REFLECTORS 
CONDENSERS 


FS  Condensers  are  ground  and 
highly  polished  to  precision  accur- 
acy in  curvature  and  focus.  They 
will  not  discolor. 

Available  in  extra-heat-resisting 
Pyrex  Brand  glass  and  also  in  reg- 
ular glass. 


FS  Reflectors  are  accurately 
made  for  correct  focus,  individu- 
ally tested  before  shipment,  and 
protected  by  a  heat-resisting  re- 
fractory backing  that  is  non-peel- 
ing. All  FS  quality  optical  goods 
are,  of  course,  guaranteed  to  give 
satisfactory  performance. 

Reconditioning    Service 

See  your  dealer  about  the  FS 
service  on  resilvering  and  repolish- 
ing  reflectors  and  condensers. 


FISH-SCHURMAN     CORPORATION 
250    East    43rd    Street,    New    York 

Fish-Schurmarr 


ding  on  service  right  now  neither  a 
Union  nor  any  other  independent  group 
would  be  at  any  great  disadvantage  on 
the  score  of  prestige,  etc.  This  being  so, 
one  can  only  wonder  what's  keeping  the 
Unions  on  the  leash  and  marvel  at  their 
seeming  indifference  to  one  of  the  best 
organizing  opportunities  of  the  last 
decade. 

What  Mr.  Smith  of  Interstate  can 
deliver  Mr.  Jones  of  a  Union  can  deliver. 
Or  can't  the  latter? 


A.  T.  &  T.  SHOWS  COAXIAL 
TELEVISION  SYSTEM 

The  A.  T.  &  T.  system  of  television 
transmission  via  coaxial  cable  were 
demonstrated  again  recently  at  the  Bell 
Telephone  Laboratories.  The  pictures 
were  240-line  images,  as  contrasted  with 
the  441-line  image  utilized  by  the  RCA 
system,  this  limitation  resulting  from  the 
nature  of  the  experimental  terminal  and 
repeater  equipment  on  the  cable.  Bell 
engineers  asserted  that  they  could  easily 
step  up  to  350-line  images.  The  images, 
approximately  7x8  inches  in  size,  were 
satisfactory  on  the  score  of  both  defini- 
tion and  steadiness. 

Extremely  important  is  the  distance 
traversed  by  the  coaxial  cable  system, 
totaling  180  miles  from  New  York  to 
Philadelphia  and  return.  Bell  officials 
made  no  predictions  anent  possible 
future  developments  of  the  system. 


TROUBLESOME     ELECTRICAL, 
MECHANICAL   DEFECTS 

Divers  electrical  troubles  cause  their 
share  of  stops.  If  all  contacts,  switches, 
fuses,  etc.,  can  be  kept  cool,  there  will 
be  little  trouble.  Much  of  this  ap- 
paratus runs  fairly  warm  as  a  rule,  and 
when  it  is  behind  the  enclosed  switch- 
board it  is  difficult  to  tell  if  the  tem- 
perature has  taken  a  sudden  rise  in  the 
last  hour  or  so.  When  connections  are 
warm  consistently,  a  slight  rise  in  tem- 
perature may  be  dangerous.  Possibly 
the  current  at  the  arc  is  somewhat  above 
normal,  or  the  resistance  at  some  con- 
nection may  have  increased  slightly,  or 


even  an  unusually  long  reel  combined 
with  either  of  the  above,  might  bring 
the  trouble;  then  the  connection  burns 
off  or  the  fuse  goes  out. 

Then  there  are  the  mechanical  failures 
and  also  those  due  to  the  film.  Bad 
sprocket  holes,  bad  splices,  wobbly  reels 
that  finally  either  break  the  film  or  tear 
the  sprocket  holes,  are  no  help  in  this 
respect.  Poorly  adjusted  pad  rollers 
and  hooked  sprocket  teeth  often  aggra- 
vate these  troubles. 

Most  mechanical  troubles  are  prob- 
ably due  to  take-up  belts  and  certain 
drives  found  in  some  of  the  sound 
equipments.  Occasionally  we  still  hear 
of  the  mechanism  that  freezes  up.  On 
one  type  of  sound  head  there  is  nothing 
to  do  but  stop  in  the  event  of  take-up 
trouble.      Ordinarily    it    is    possible    to 


UNIFORMLY 
PERFORATED 

Due  to  passage  of  air  through 
the  perforations,  any  perforated 
screen  will  become  soiled  faster 
than  an  imperforated  screen.  Be- 
cause Da-Lite  Screens  are  per- 
forated uniformly  over  the  entire 
surface,  there  is  never  any  risk 
that  one  part  will  age  faster  than 
any  other  causing  a  dark  streak  or 
uneven     light    reflective     qualities. 

DA-LITE  SCREEN  CO.,  Inc. 

2715    North    Crawford    Avenue, 
Chicago,    Illinois,     U.    S.    A. 


REG.  U.S.  PAT.  OFF. 
%%&&/// Mil    llt\»\^^S 


SCREENS 


A  .  All  New 

Announcing . . .  ^^-jX 

For  all  projectors  and  sound   equipments 

All  take-ups  wind  film  on  2,  4  or  5  inch  hub  reels. 

The  Clayton  Rewinder 

For  perfect  rewinding  on  2000-foot  reels. 

CLAYTON    PRODUCTS    CO. 

31-45  Tibbett  Avenue  New  York,  N.  Y. 
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turn  the  take-up  by  hand,  or  even  take 
the  film  up  on  the  rewind  as  it  comes 
oft  the  machine.  This  is  not  the  best 
practice  but  it  is  better  than  stopping 
the  show. 

CHRISTMAS    SEAL    CAMPAIGN 

(Continued  from  page  19) 

culosis;  who  must  know  that  it  is  still 
the  disease  causing  most  deaths  among 
our  young  people  between  15  and  45; 
who  must  take  himself  or  herself  to 
the  doctor  at  the  first  signs  of  trouble; 
and  who  must  practice  hygienic  living 
every  hour  of  every  day. 

"We  have  not  stressed  hygienic  living 
sufficiently — or  rather,  we  have  not  yet 
made  it  sufficiently  popular,"  said  a 
prominent  Columbia  professor  recently 
as  she  recalled  for  her  class  the  care- 
less etiquette  of  cafeteria  patrons  who 
handle  food  and  return  it,  with  hands 
of  questionable  cleanliness.  How  easy 
for  the  tubercle  bacillus  to  reap  a  har- 
vest under  these  conditions! 

Fortunate  indeed  is  it  that  we  have 
organized  groups  in  this  country  to  fight 
tuberculosis  in  every  corner  of  the  land 
— fight  it  to  a  great  extent  with  edu- 
cation of  the  masses,  and  with  tuber- 
culin testing  and  X-raying  of  suspected 
cases.  These  groups  are  the  local  tuber- 
culosis associations  who,  working  with 
the  state  association  and  the  National 
Tuberculosis  Association,  are  in  large 
measure  responsible  for  the  tremendous 
decline  in  the  death  rate  since  the  turn 
of  the  century. 

Into  the  forefront  of  the  fight,  each 
year  at  Christmas  time  they  send  out 
gay  little  Christmas  Seals  for  our  Christ- 
mas gifts  and  mail,  stamps  to  "stamp  out 
tuberculosis."  Filled  with  the  true 
Christmas  spirit  of  good-will,  these  seals 


HURLEY 

EVEN-LITE 

Gradationally     Perforated 
SOUND  SCREENS 

Tests  show  that  a  serious  loss  of 
light  begins  one-third  of  the  dis- 
tance from  the  center  of  the  pic- 
ture area  and  increases  sharply 
to  a  light  loss  greater  than  33  1/3% 
at  the  sides.  This  loss  is  elimin- 
ated  in  the    Even-Lite   Screen. 

HURLEY    SCREEN    CO. 

24-15  Forty-Third  Ave.,  L.I.C.,  N.Y. 

Distributed  in  Canada: 

Dominion  Sound  Equipments,  Ltd. 

Montreal,    Quebec 


BRENKERT  COPPER-OXIDE 

"STANDS  UP!" 


A  Rectifier  in  a   Class  by  Itself! 


The  long  life  and  efficient  performance  of 
Brenkert's  R-6  Copper-Oxide  Rectifier  has 
won  enthusiastic  applause  by  its  users. 
Let  others  talk — but  use  is  the  final  proof. 
Good  engineering  and  good  building, 
strong  oversize  Westinghouse  Copper-Oxide 
Units  that  amply  provide  for  overloading, 
make  this  a  thoroughly  practical,  satis- 
factory machine. 

Efficient  ventilation,  the  pulse  of  the  whole 
machine,  is  scientifically  assured.  16  ad- 
justments for  arc  voltage  control  under 
all  conditions  are  provided. 

Installations  of  Brenkert  R-6  Rectifiers  are 
increasing  by  landslide  percentages.  For 
the  theatre  that  must  transform  its  cur- 
rent to  d.c.  for  low-voltage  projection 
lamps,  R-6  will  stabilize  operations  and 
reduce   current   bills. 

The  efficient  and  willing  Brenkert  distrib- 
utor will  inform  you  fully  about  this 
equipment. 


BRENKERT  LIGHT  PROJECTION  CO. 

ENCINEERS     AND     MANUFACTURERS 

DETROIT,    MICHIGAN,   U.  S.  A. 
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make  possible  new  life  and  hope  for 
many.  Men  and  women  are  urged  to 
buy  them  with  even  greater  enthusiasm 
in  1937  than  they  did  in  1907  when 
the  first  seal  appeared  in  this  country. 
For  today  they  have  proof  of  the  power 
of  these  colorful  bits  of  paper  to  over- 
come an  ancient  disease. 

This  year,  a  jovial  town  crier  greets 
the  Christmas  season  via  the  seal  with 
the  double-barred  cross — a  town  crier 
all  mufHed  in  wool,  against  a  wintry 
scene.  As  he  lights  his  way  with  his 
lantern  down  the  village  street,  and 
swings  his  merry  bell,  would  that  his 
cry  might  be,  "No  more  mattress  years 
ahead.  Tuberculosis  at  last  wiped  out 
of  our  land!" 

Buy  Christinas  Seals! 

STEREOSCOPIC  MOVIES:  PAST, 
PRESENT  AND  FUTURE 

(Continued  from  page  16) 

entations  (that  is,  longer  than  ten  or 
fifteen  minutes)  can  be  watched  by  a 
normal  audience  without  some  eye  strain. 
(2)  Many  authorities,  of  whom  Troland 
is  one,  say  that  such  anaglyphs  produce 
special  separations  suggesting  the  flats 
in  stage  scenery.  They  do  not  produce 
rotundity  or  solidity;  that  is,  the  nice- 
ties of  stereoscopic  sensation  seem  to  be 


absent.  (3)  Such  a  use  of  color  to  pro- 
duce stereoscopy  precludes  the  use  of 
varied  color  in  the  pictures  themselves  to 
enhance  the  suggestion  of  reality. 

Early  Polarization  Work 

With  the  method  depending  upon 
polarization,  work  was  done  by  Anderton 
a;>  far  back  as  1893.  Using  piles  of 
plate  glass,  he  showed  that  three-dimen- 


sional pictures  obtained  by  this  method 
were  a  laboratory  possibility;  but  his 
necessary  use  of  glass  plates  made  them 
economically  and  practically  an  impossi- 
bility. With  the  advent  of  Polaroid,1 
the  thin  polarizing  sheeting  that  can 
economically  be  produced  in  large  areas, 


'Tuttle,  H.  B.,  and  McFarlane,  J.  W. :  "Intro- 
duction to  the  Photographic  Possibilities  of 
Polarized  Light,"  /.  Soc.  Mot.  Pict.  Eng.,  XXV 
(July,    1935),    No.    1,   p.   69. 
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there   has   been   a   new   interest  in   the 
field. 

The  present  is  an  auspicious  time  to 
consider  the  motion  picture  field  and 
the  subject  of  stereoscopic  motion  p>c- 
tures.  Color  movies  are  today  better 
than  ever  before  and  show  promise  of 
still  greater  improvement.  Polaroid  is 
now  available,  and  this  permits  for  the 
fiist  time  color  movies  in  three  dimen- 
sions. There  is  considerable  laboratory 
evidence  to  indicate  that  the  ordinary 
run  of  color-film,  when  stereoscopic,  is 
considerably  more  effective  than  the  best 
single-eye  color  pictures.  For  this  there 
are  several  good  reasons: 

Polaroid  A  Great  Advance 

(1)  In  nature  the  respective  high- 
lights are  in  slightly  different  positions 
for  the  two  eyes.  This  is  part  of  our 
natural  impression  of  the  world.  (2)  An 
effect  is  produced  upon  any  object  by 
the  kind  of  light  illuminating  the  ob- 
ject. To  give  an  example,  suppose  we 
have  a  statute  of  pink  or  black  marble 
in  a  room  in  which  the  color  is  pre- 
dominantly green.  In  such  a  case,  one 
will  have  not  white  reflections,  but  green 
reflections.  Now  this  experience  is  com- 
mon, and  our  eyes  are  able  to  remove,  as 
it  were,  the  green  reflections  from  the 
pink  marble  and  see  the  marble  as  it 
really  is;  whereas  one  is  unable  to  do 
so  with  a  single  picture  of  such  a  pink 
marble  statue  on  which  there  is  a  green 
reflection.  This  is  a  good  experimental 
reason  why,  no  matter  how  good  color 
reproduction  may  become,  there  will 
always  be  dissatisfaction  in  the  repre- 
sentation of  colored  objects  by  non- 
stereoscopic  "flat"  movies.  All  objects 
have  to  be  illuminated,  and  from  all  sur- 
faces there  is  more  or  less  reflection  of 
such  illumination.  Gold  and  luminous 
objects  generally  have  been  the  despair 
of  color  photographers.  This  again  is 
partly  due  to  the  fact  that  these  are 
essentially  two-eye  phenomena,  the  light- 
ing and  color  effects  in  one  eye  differing 
from  those  in  the  other  in  actual  view- 
ing. 

Considerable  advance  has  been  made 
in  devices  for  taking  and  showing  stereo- 
scopic pictures  on  a  single  film,  and 
present  experiments  are  very  promising. 

There  are,  very  naturally,  some  prob- 
lems to  be  cleared  up.  Photographers 
need  to  learn  (1)  limitations,  or  what 
they  should  not  expect  to  do  with  stereo- 
scopy  and  (2)  still  more  important,  what 
its  use  means  in  opening  up  new  possi- 
bilities— in  other  words,  the  technic  of 
using  this  new  tool.  There  is  some  evi- 
dence to  show  that  a  new  sense  of  space 
must  be  acquired  and  a  much  more  pain- 
staking and  thorough  use  of  the  fact 
that  space  is  now  an  ally,  not  something 
to  be  avoided  or  faked.  The  color  possi- 
bilities deserve  very  careful  study,  and 
undoubtedly  a  new  lighting  technic  will 


be  needed  to  supplement  what  is  already 
known  and  being  used. 

In  particular,  this  is  a  very  powerful 
tool  for  greater  reality  in  close-ups. 
What  were  flat  surfaces  now  become 
solid,  plastic  objects.  Stereoscopy  pro- 
vides the  ideal  medium  for  rendition  of 
shades,  the  finest  wrinkle,  the  texture 
of  the  skin — all  the  niceties  that,  sum- 
med up,  create  the  impression  that  one 
would  actually  have  if  he  were  really 
experiencing  a  close-quarters  reaction  to 
the  actress  or  actor.  In  all  probability, 
many  long  and  middle-distance  shots 
that  were  previously  required  to  give  the 
sense  of  space  will  now  become  unneces- 
sary. Conversely,  many  long  shots  that 
had  to  be  avoided  because  of  the  diffi- 
culty of  showing  the  actual  space  in- 
volved will  now  be  a  possibility  to  the 
picture  technician.  All  in  all,  it  pre- 
sents a  very  interesting  and  exciting 
medium  for  imaginative  workers  to 
utilize. 

Few  Projection  Changes 

These  are  the  problems  and  interests 
of  picture  taking.  Theatres  will  need 
to  know  any  changes  in  the  method  of 
projection  that  may  be  necessary.  For- 
tunately, these  appear  to  be  slight;  and, 
in  general,  where  single-picture  projec- 
tion was  really  satisfactory,  stereoscopic 
projection  will  with  small  modification 
be  similarly  satisfactory.  As  in  the  case 
of  single- picture  projection,  there  is  a 
best  viewing  position.  The  area  around 
this  position  in  which  viewing  is  still 
excellent  is  at  least  as  large  for  stereo- 
scopic as  for  ordinary  pictures.  The 
final  problem  lies  in  the  distribution  of 


WEAVER 

Positive — Instantaneous 

Foot  Switch 

A  husky,  precision  Foot  Switch  for  Multiple 
Installations.  Toe-tip  control  assures  lightning- 
like Make  &  Break  every  time  without  fail.  To 
inspect  switch  and  connect  wiring,  simply  remove 
bottom     plate. 

SPECIFICATIONS 
CASE:  Cast  aluminum.  SWITCH:  H  &  H  No. 
21585A  four  point  Momentary  Contact,  permit- 
ting its  use  on  3  machine  installations,  opening 
one  and  closing  other  two.  SIZE:  5%"x3?4"'x 
W-  WEIGHT:  2  lbs.  4  oz.  Conforms  to  new 
regulations  of  National  Board  of  Fire  Under- 
writers. 
Price,       each       


$9.00 


Manufacturers  of:  Electric  Dousers,  Cur- 
tain Controls,  Color  Changers,  Steel  Track, 
Spot  Lamps,  Magnascope  Controls,  Steel 
Picture  Sheet  Frames,  Footlight  Micro- 
phone,   Theatrical   Specialties. 

WRITE  FOR  FOLDER 
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We  agree  ....  that  modern  Projection  is  all  important. 

Remember,  also  ....  that  back  of  good  results  on  the 
Screen,  there  must  be  a  non-pulsating  current  supply  .... 
best  obtained  with  The  Transverter. 

Sold  through  The  National  Theatre  Supply  Co. 

Manufactured  by 

THE  HERTNER  ELECTRIC  COMPANY 

12692  Elmwood  Avenue  Cleveland,  Ohio,  U.  S.  A. 
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glasses    and    their    possible    use    again. 

Lumiere  in  France  has  apparently  suc- 
cessfully solved  this  problem  through  the 
sale  of  expensive  glasses  to  those  who 
wish  to  use  them  and  own  them  perma- 
nently, and  the  loan  of  cheaper  glasses 
that  are  taken  back  after  each  perform- 
ance and  sterilized.  At  the  New  York 
Museum  of  Science  and  Industry  where 
four  presentations  of  stereoscopic  movies 
are  held  daily,  it  has  been  found  thor- 
oughly practicable  to  take  back  the 
glasses  and  use  them  over  and  over 
again,  with  a  disinfecting  treatment  after 
each  such  use.  (After  all,  the  utensils 
we  use  daily  in  restaurants  and  other 
public  places  constitute  a  similar  prob- 
lem in  antisepsis). 

When   35  mm.   color  motion   pictures 


are  taken  with  the  proper  technic  and 
projected  full-size  upon  a  large  screen, 
the  result  to  the  observer  will  be  living 
movies.  The  audience  will  be  sitting  at 
a  window  and  seeing  the  actual  scenes 
and  the  living  actors  as  if  present  in 
the  scene.  The  screen  disappears;  one 
is  no  longer  conscious  of  looking  at  a 
flat  surface.  Objects  stretch  back  from 
the  frame  of  the  screen  to  infinity  and 
can  even  be  made,  if  desired,  through 
a  known  technic  in  taking  the  picture,  to 
come  right  out  of  the  screen  toward  the 
audience. 

Through  light  we  receive  probably  85 
per  cent  of  our  external  impressions  of 
the  world,  and  there  are  three  funda- 
mental principles  in  its  use.  The  first, 
two-color  and  intensity,  have  long  been 
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with  us.  The  third,  polarization,  is  be- 
ing made  practical  for  the  first  time 
through  Polaroid,  the  invention  of  E.  H. 
Land  of  Boston. 

Ordinary  light  can  be  said  to  vibrate 
in  all  directions  at  right-angles  to  the 
direction  in  which  it  is  travelling. 
Polaroid  is  made  up  of  a  multitude  of 
submicroscopic  crystals,  each  having 
polarizing  properties,  all  lined  up  per- 
fectly and  immovably  embedded  in  a 
transparent  sheet.  The  effect  of  these 
crystals  is  to  absorb  vibrations  along  one 
of  their  axes.  Such  alterations  of  light 
are  not  obvious  to  the  viewer  unless  we 
have  a  second  piece  of  Polaroid  with 
which  to  observe  it.  However,  if  a  sec- 
ond sheet  of  Polaroid  is  placed  in  front 
of  the  lighted  area,  all  goes  dark  when 
the  axes  are  crossed  or  light  when  the 
axes  are  parallel. 

(Incidentally,  when  a  cellophane  de- 
sign is  placed  between  the  two  pieces 
of  Polaroid,  this  colorless,  transparent 
material  lights  up  with  colors  that  can 
be  reproduced  at  will  and  that  are 
permanent;  and  as  the  front  Polaroid 
screen  is  rotated,  the  colors  gradually 
change  to  their  complementary  opposites. 
For  the  first  time  it  is  possible  to  have 
large  designs  or  plain  colored  areas  that 
are  changeable  at  will,  permanent  and 
reproducible.) 

Now,  if  the  front  Polaroid  screen  be 
removed  and  the  observer  put  on  his 
Polaroid  glasses,  his  left  eye  sees  the 
screen  clearly ;  the  right  eye  view  is  dark. 
If  he  tilts  his  head  far  over  to  the  side, 
or  removes  the  glasses  and  holds  them 
vertically,  he  will  see  that  now  the  right 
eye  is  transparent  and  the  left  eye  dark. 
When  taking  the  picture  no  such  mate- 
rial was  used.  This  same  device  used 
in  front  of  the  projector,  or  one  similar 
to  it,  is  mounted  upon  the  camera  to 
take  two  pictures  eye-distance  apart  and 
place  them  upon  the  film  side  by  side. 
These  two  pictures  are  projected  again 
through  this  device,  and  upon  leaving 
the  device  the  two  eyes  are  again  sepa- 
rated. 

At  this  point  each  eye  has  a  piece  of 
Polaroid  placed  in  front  of  it.  The 
right  one  transmits  horizontal  vibrations 
and  the  left  one  vertical,  exactly  as  the 
glasses  are  arranged.  The  right  eye  sees 
the  right-eye  picture  but  not  the  other. 
Conversely,  the  left  eye  sees  the  left-eye 
picture  and  not  that  intended  for  the 
right  eye.  The  essential  condition  that 
each  eye  sees  its  own  picture  and  only 
its  own  picture  is  achieved.  There  is 
nothing  to  be  adjusted  mechanically  or 
otherwise.  One  forgets  the  glasses  and 
looks  at  the  living  scene  unfolding  itself 
before  him;  and  best  of  all,  the  eyes 
behave  as  they  would  if  they  were  pres- 
ent at  the  scene.  They  converge  when 
the  objects  are  near,  and  change  their 
convergence  for  varying  distances  as  they 
normally  would  do  in  life. 


PUT  YOUR  PROJECTION  ROOM  ON  A  BUSINESS  BASIS 

INTRODUCING 

THE  NEW  DE-LUXE 


PROJECTION  ROOM 
RECORD  BOARD 

The   most   useful   and   practical   projection   acces- 
sory introduced  in  years. 


<  THIS  ILLUSTRATION 

shows  the  board  fitted  with  the  re-fill  cover- 
ing the  current  show.  The  illustration  below, 
shows  the  board  without  re-fills,  and  the 
routine  for  servicing  your  sound,  mechanical 
and  electrical  equipment.  Other  re-fills  NOT 
shown  in  illustrations  come  with  the  board. 

NO   MATTER  HOW  LARGE  OR    HOW  SMALL  THE  THEATRE  — YOU   NEED  THIS  BOARD 

The  new  board  is  a  work  of  art,  finished  in  four  colors,  and  measures  22"  x  14".  The  board  base  contains  detailed 
instructions  covering  an  inspection  routine  which  includes  every  piece  of  projection,  sound  and  electrical  equip- 
ment under  your  care.  By  following  these  simple  instructions,  no  part  of  your  circuit  will  be  neglected,  and  we 
guarantee  that  the  time  spent  in  checking  your  equipment  will  be  cut  by  50%. 

These  instructions  are  seen  only  when  actually  needed  for  checking  equipment;  at  other  times  they  are  completely 
covered  by  the  re-fills.  The  re-fills  supply  you  with  a  complete  chart  covering  your  current  program,  and  also 
a  chart  to  be  filed  away  so  that  you  will  have  a  perpetual  record  of  all  room  activities. 

The  charts  covering  your  current  program  are  filled-in  on  each  change-day.  This  takes  only  a  minute  of  your 
time,  and  it  gives  you  a  visual  record  covering :  the  complete  current  program,  the  exact  time  the  show  starts, 
feature  starting  time  in  each  show,  time  each  short  starts,  running  time  of  complete  show,  running  time  of  each 
unit  making  up  your  program,  title  of  feature,  title  of  coming  feature,  number  of  reels  in  feature,  number  of  reels 
in  each  short,  date  for  next  program  change,  reels  which  have  trailers  attached,  a  projector  change-over  cue 
sheet,  a  chart  for  special  announcements  instructions  for  relief  projectionists,  etc. ;  an  order  supply  chart  cover- 
ing all  projection  room  supplies  such  as  oil,  carbons,  cement,  graphite,  tubes,  etc.,  and  a  similar  chart  on  parts 
for  projectors,  electrical  accessories,  etc. 

The  Projection  Room  Report  Chart  shows  at  a  glance  the  condition  of  every  piece  of  equipment  in  your  circuit, 
projector  mechanism,  optical  system,  motors,  sound  heads,  faders,  lamphouse,  arc  lamps,  tubes,  photo-cells, 
switches,  generators,  rectifiers,  stage  and  monitor  speakers,  and  screens ;  it  covers  any  variation  in  your  incoming 
a.c.  or  d.c.  line  supply,  and  has  a  place  for  listing  any  troubles  during  the  show.  This  chart  is  filled-in  at  the 
time  the  equipment  is  checked,  which  procedure  is  explained  on  the  board. 

By  filing  away  these  charts,  you  have  a  perpetual  record  of  all  room  activities,  and  from  the  charts  you  can 
quickly  and  easily  check  the  life-records  of  your  supplies,  tubes,  exciter-lamps,  etc. 

No  up-to-date  projection  room  can  be  without  this  new  board,  which  has  been  welcomed  by  progressive  pro- 
jectionists  everywhere   since  its  introduction. 

WE  GUARANTEE 

that  use  of  the  board  will — 

1. — Give    you    100%    screen    and    sound    results. 
2. — Keep   your    show   running    smoothly    and    on 

time. 
3. — Give  you  a  perpetual  record  of  all  projection 

activities. 
4. — A   visual   record    covering    all    particulars    of 

current  program. 
5. — Cut    down    your    servicing    and    replacement 

costs. 
6. — Tell  at  a  glance  just  what  life  you  are  getting 

from   supplies  and  accessories,  etc. 


$5.00 


Price  includes  supply 
of  re-fills. 


$5.00 


CAMERON  PUBLISHING  CO. 


Established 
1915 


WOODMONT,  CONN.,  U.S.A. 
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IT  TAKES  both  good  pictures  and 
good  projection  to  keep  patrons 
flocking  back  for  more!  In  these  days 
of  increasingly  high  standards,  people 
won't  tolerate  unsteady  pictures  and 
eye  strain. 

Pleased  patrons  are  your  greatest 
asset.  So  why  jeopardize  your  patron- 
age by  gambling  with  IMITATION 
Simplex  Parts  and  inferior  projection 
— particularly  when  Genuine  Simplex 
Parts  cost  so  little. 

Only  Genuine  Simplex  Parts  assure 
perfect  projection.   Only  the  maker 


of  these  parts — the  manufacturer  of 
your  Simplex  Projectors  —  has  the 
fine  precision  equipment,  the  testing 
facilities  and  the  experience  which 
guarantee  the  extreme  accuracy  and 
wear  resistance  which  perfect  pro- 
jection requires. 

When  you  have  your  projectors  re- 
paired, remember  that  good  projec- 
tion spells  good  box  office.  Insist  on 
Genuine  Simplex  Parts.  They  are  now 
sold  by  National  Theatre  Supply  Com- 
pany at  36%  off  list. 


INTERNATIONAL  PROJECTOR  CORP.,  88-96  Gold  Street,  New  York,  N.  Y. 
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SOUND 


•the  Result  of  Three  Great  Forces 

^  Bell  Laboratories  Research 

^r;  E*R*P*I*  Engineering 

^r;  Motiograph  Craftsmanship 


The  welding  of  these  Three  Great  Forces  gives  you  every 
basic  improvement  developed  by  science  since  the  advent 
of  S^und  including  Thirty-seven  (37)  Exclusive  Features. 


AVAILABLE    IN    SEVEN 
COMPLETE    SYSTE 


with  a  seating  capacity 
ibical  content  up  to  60,000  cubic 
•1290.00 

with  a  seating  capacity 

its  .  .  .  cubical  content 

bicfeet  •  1390.00 

i  with  a  seating  capacity 

its  . . .  cubical  content 

icfeet.  *2225.00 

PRICES    r.  o. 


Model  1,500  —  For  the  theater  with  a  seating  capacity 

ling  up  to  1500  seats  .  .  .  cubical  content  not  in 

excess  oi  250,000  cubic  feet.  *2395.00 

Model  2,500  -For  the  theater  with  a  seating  capacity 
ranging  between  1500  and  2500  seats ...  cubical  content 
not  in  excess  of  550,000  cubic  ieet. .  '3275.00 

Model  4,000  —  For  the  theater  with  a  seating  capacity 
ranging  between  2500  and  4000  Beats ...  cubical  content 
not  in  excess  of  1,000,000  cubic  feet.  '3875.00 

Model  5,000  -This  model  is  designed  especially  for 
extra  large  auditoriums  with  a  cubical  content  of 
1,000,000  or  more  cubic  feet  M850.00 

B.   CHICAGO 


IOGRAPH,  Inc.,  Chicago,  U.S.A. 


f      It's  Uncanny       \ 

How  the  public  spots  good  pictures  without 
knowing    technically   why    they   are   good. 

Neither  do  they  know  anything  of  the  technical  phases  of 
sound  and  projection  but  they  have  a  definite  apprecia- 
tion of  perfect  presentation,  one  of  the  features  of  which 
is  the  brilliance  of  the  picture  when  projected  with  a  high 
intensity  arc. 


SIMPLIFIED 


PROJECTION 


is  now  within  the  reach  of  even  the  smaller  theatres. 

SttO-flG 


/UNCONDITIONALLY        GUARANTEED 
— the  Reliable  Guide  to  Better  Projection. 

An  Invitation! 


Write  for  interesting  catalog  and  name  of  your  near- 
est Independent  Theatre  Equipment  Dealer.  He  will, 
without  obligation,  arrange  to  demonstrate  the  Strong 
High  Intensity  Lamp  in  your  theatre. 

1L  STRONG  ELECTRIC  C«y,    , 

/  2501  LAGRANGE  ST.        TOLEDO,  OHIO,  U.  S.  A.  \^ 

EXPORT  OFFICES: 
ROOM  2002,  220  W.  42nd  ST.,  NEW  YORK,  N.  Y. 
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ANY  theatre  can  now  have  high  intensity 
L  projection  and  picture  quality  on  the 
screen  equal  to  that  of  the  big  de  luxe  houses. 
In  fact,  k,000  theatres  have  installed  high  in- 
tensity in  the  past  three  years  . . .  and  more 
are  doing  so  every  day.  Don't  believe  the  cost 
of  high  intensity  projection  is  prohibitive  for 


Peerless  Magnarc  Lamps  produce  200  to  300 
per  cent  more  light  at  the  same  current  cost 
of  low  intensity  lamps. 

Another  powerful  factor  in  the  progress 
of  high  intensity  projection  is  the  need  of 
intense,  snow-white  light  for  natural  color 
pictures. 
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Peerless  Magnarc  Lamps  solve  the  problem  of 
modern,  economical,  high  intensity  projection  for 
a*y  theatre.  Low  current  cost,  high  light  output 
low  cost  of  operation,  plus  advanced  design  which 
will  not  be  superseded  for  years  to  come  -  these 
are  the  reasons  why  the  Peerless  Magnarc  Lamp 
outsells  all  other  makes  two  to  one.  "It's  the 
nnest  arc  lamp  ever  built." 

Write  for  new  illustrated  folder,  "Get  A  Seat 
Un  1  he  Bandwagon." 
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MONTHLY  CHAT 


WITH  the  next  issue  I.  P.  will  blos- 
som out  with  a  new  cover  and 
other  changes  of  format  which  are  in- 
tended to  make  the  old  journal  more 
attractive,  more  convenient  and,  there-' 
fore,  more  useful  to  you,  Mr.  Reader.  At 
least  this  is  the  goal  we  have  set  for  our- 
selves, and  we  think  we  will  reach  it. 
If,  however,  I.  P.'s  new  dress  doesn't 
particularly  appeal  to  you,  or  if  you  have 
any  suggestions  for  improvement,  just 
step  up  to  the  line  and  yell. 

MENTION  of  which  reminds  us 
(reminiscence  being  permissable  at 
year-end)  that  I.  P.  is  getting  along  in 
point  of  time,  if  in  no  other  respect.  Yep, 
now  turning  into  its  seventh  year,  which 
fact,  while  hardly  suggestive  of  flowing 
whiskers,  marks  the  longest  span  ever 
covered  by  a  journal  devoted  exclusively 
to  professional  projection  that  has  won 
international  recognition.  Please  omit 
flowers. 

It  might  be  interesting  to  compile  a 
not-to-long  digest  of  the  happenings, 
technically  and  otherwise,  of  the  past 
six-and-something  years,  as  gleaned  from 
the  files  of  I.  P.  We'll  see  about  this 
for  the  next  issue. 

THE  incredible  has  happened!  I.  P. 
is  finally  giving  something  away.  We 
refer  to  the  offer  of  worthwhile  prizes 
for  the  best  answers  to  the  questions 
appended  to  Aaron  Nadell's  article  in 
this  issue.  We  figured  that  we  would 
give  those  technical  Goliaths  something 
to  shoot  at.  (Or  be  shot  at  when  we 
announce  the  winners.) 

THE  toughest  projection  problem  at 
the  moment  (and  for  years  past  and 
a  few  more  to  come,  too)  is  the  establish- 
ment of  a  screen  brightness  standard 
that  will  be  applicable  to  all  types  of 
theatres  irrespective  of  physical  propor- 
tions, type  of  equipment  or  operating 
conditions.  Merely  specifying  that  such- 
and-such  type  of  theatre  should  main- 
tain a  certain  screen  brightness  means 
nothing.  Some  of  the  best  technical 
brains  in  the  industry  have  been  baffled 
by  this  problem.  Just  as  an  idea  of  the 
work  involved,  the  Projection  Practice 
Committee  of  the  S.M.P.E.  figures  that 
its  end  of  this  job  will  require  at  least 
two  years. 

REAMS  of  "promotion  material"  recit- 
ing the  glories  of  television  and  its 
"many  splendid  opportunities"  for  the 
"far-seeing  technician"  pour  into  edi- 
torial offices  in  a  never-ending  stream. 
I.  P.  has  repeatedly  cautioned  its  readers 
against  fake  stock-selling  plans  and 
against  enrolling  in  25-easy-lesson 
courses.  Buy  no  stock,  no  books  and 
enroll  in  no  "courses"  until  you  are  com- 
petently advised.  I.  P.  will  be  glad  to 
help  you. 

I     P.'s  greeting  to  its  friends  through- 
out the  world:    During  1938  the  best 
of  everything  that  life  has  to  offer. 
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There's  no  need  to  shorten  the  carbon  trim  to  get  correct  projection  when  you  use 
Brenkert  ENARC  Lamps.  They  give  you  full  carbon  trim  on  all  standard  make  pro- 
jectors, and  maintain  all  correct  optical  distances — from  mirror  to  film — for  correct  screen 
illumination.  Clamp  that  carbon  right  on  the  tip  end — use  its  full  length  with  one  setting. 
You  increase  efficiency  of  operation — gain  convenience — reduce  the  number  of  carbon 
changes. 

Arc  adjustments  are  made  with  micrometer  precision,  on  positively  accurate  screw- 
feed. 

Brenkert  specialized  engineering  has  made  ENARC  the  ideal  lamp  for  the  projec- 
tionist. Ideal  for  the  management  too,  for  it  means  gratifying  economy.  Brenkert 
ENARC  is  the  only  completely  Unit-Assembled  Projection  Lamp.  That  means  minimum 
service  time. 

Stop  in  at  the  convenient  and  capable  Brenkert  dealer  and  find  out  more  about  it! 

THE  ECONOMICAL  LAMP  FOR 
HIGH     INTENSITY     PERFORMANCE 


BRENKERT  LIGHT  PROJECTION  CO. 

ENCINEERS     AND     MANUFACTURERS 
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INTERNATIONAL   PROJECTIONIST 


VOLUME  XII 


NUMBER  12 


DECEMBER    1937 


NEW  SERVICING  TOOLS  NEEDED  FOR 
VISUAL  PROJECTION  EQUIPMENT 

By  A.  C.  SCHROEDER 

MEMBER,  PROJECTIONIST   UNION   150,   LOS   ANGELES,   CALIFORNIA 


THINKING  about  past  developments 
in  projection  brings  to  mind  future 
possibilities.  The  average  projec- 
tionist immediately  sees  television  in 
large  letters ;  but  this  is  neither  the  story 
of  television  nor  of  the  machines  or 
lamps  of  1948.  We  shall  discuss  here 
equipment  for  servicing  the  visual  pro- 
jection units.  We  all  know  the  sound 
serviceman  is  equipped  to  do  his  work, 
and  that  he  has  more  apparatus  available 
when  special  work  or  testing  is  neces- 
sary. What  visual  test  equipment  has 
the  projectionist?  Frequently  he  does 
not  have  a  set  of  tools. 

How  can  the  projectionist  know  if  he 
is  getting  eight  foot-candles  on  the 
screen?  Or  even  if  it  should  be  eight 
foot  candles?  The  eye  can  discern  very 
small  variations  in  illumination,  after 
it  has  become  accustomed  to  a  ,cer- 
tain  level,  but  with  ordinary  light- 
ing a  small  variation  of  light  cannot 
be  seen;  a  substantial  increase  is  re- 
quired before  any  change  is  noticed.  Ad- 
mitting that  the  eye  itself  cannot  re- 
liably judge  screen  illumination  what 
else  is  available  at  present? 


In  one  Los  Angeles  theatre  the  light 
looks  absolutely  even  over  the  entire 
screen,  at  least  to  my  eyes.  Occasion- 
ally studio  representatives  measure  the 
light,  and  usually  find  a  difference  of 
one  foot-candle  between  the  center  of 
the  screen  and  the  sides.  This  is  ex- 
ceptionally good,  so  far  as  evenness  of 
illumination  is  concerned.  What  is  this 
variation  in  other  houses?  The  projec- 
tionist is  unable  to  find  out. 

Judging  Screen  Illumination 

We  wonder,  therefore,  if  projection- 
ists in  the  better  houses  will  not  have 
some  day  a  photometer  or  some  other 
contrivance  with  which  to  measure 
screen  light.  The  author  has  used  a 
Weston  photographic  exposure  meter  for 
this,  but  enough  work  has  not  been  done 
with  it  to  prove  its  applicability.  It  lacks 
sensitivity  and  range,  that  is,  it  should 
measure  both  lesser  and  greater  degrees 
of  light.  At  the  lower  light  values  a 
condensing  lens  of  fairly  large  diameter 
could  be  used  to  collect  the  light  rays 
and  focus  them  on  the  exposure  meter. 
The  device  could  be  compared  with  a 
standard  photometer,  and  a  chart  could 

[7] 


be  made  showing  the  value  in  foot- 
candles  for  readings  obtained  with  the 
Weston  instrument.  The  latter  is  not 
the  only  available  meter,  as  there  are 
others  of  a  similar  type. 

While  discussing  photometers,  we 
wonder  what  calibrating  standard,  if  any, 
applies.  It  seems  that  each  one  brought 
to  our  theatre  is  a  different  type,  or  is 
calibrated  differently.  No  two  readings 
taken  at  different  times  are  ever  alike. 
Oh,  no,  our  light  does  not  vary  that 
much.  Questions  put  to  the  engineer 
evoke  the  information  that  it  was  cali- 
brated by  such-and-such  a  method  and 
thus  will  give  different  readings  than 
were  obtained  previously,  or  that  he  is 
using  a  different  type  instrument  this 
time. 

All  this  does  not  help  us,  except  that 
it  indicates  the  evenness  of  illumination; 
whether  the  light  from  all  machines  is 
the  same,  and  whether  the  screen  is  get- 
ting dirty.  The  latter  is  determined  by 
comparing  the  amount  of  light  arriving 
at  the  screen  with  the  amount  reflected. 
Regardless  of  the  instrument  used,  or  its 
calibration,   or   whether   the   light   from 
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our  lamps  has  changed,  if  the  reflected 
light  is  substantially  less  than  the  value 
obtained  at  some  former  date,  there  is  a 
larger  loss  of  light  at  the  screen,  show- 
ing that  it  should  be  cleaned. 

If  we  had  our  own  measuring  instru- 
ment we  could  tell  if  the  screen  light 
was  falling  off,  which  it  must  be  con- 
tinually, judging  by  the  pitted  lamp 
mirrors.  We  could  tell  when  the  screen 
light  was  maximum,  and  we  also  could 
obtain  the  maximum  light  per  dollar, 
considering  current  and  carbon  con- 
sumption. It  may  be  uneconomical  to 
try  for  the  maximum  light.  It  is  doubt- 
ful if  a  change  from  nine  to  ten  foot- 
,  candles  would  be  noticed.  Coming  in 
from  outdoors  one  would  certainly  not 
know  that  the  light  was  brighter  than  it 
was  one  week  previous.  It  may  be  ad- 
visable, therefore,  to  keep  the  light  level 
at  nine  foot-candles,  as  the  extra  light 
would  not  justify  the  increased  cost. 

Determining  Proper  Tension 

How  much  tension  is  applied  to  the 
film  at  the  gate?  Today  we  have  no 
method  of  ascertaining  this,  nor  do  we 
know  the  proper  tension  for  good  pro- 
jection. Will  we  have  an  instrument  to 
measure  this  at  some  future  time,  and  a 
standard  to  go  by?  It  seems  quite  pos- 
sible to  make  such  a  device:  it  will  soon 
bt-  learned  what  tension  produces  the 
best  performance,  and  with  the  least 
damage  to  the  film.  We  would  learn 
how  much  harder  a  "green"  film  pulls 
than  one  that  has  been  run  for  several 
weeks;  or  if  the  thin  stock  on  which 
the  news  reel  is  printed  goes  through 
differently  than  the  other  stuff;  or  what 
effect  Technicolor  prints  have,  if  any. 

With  proper  tension,  if  the  picture  is 
not  steady,  the  movement  might  need 
overhauling,  or  the  tracks  or  the  shoes 
might  be  worn,  or  possibly  the  sprocket 
teeth  are  beginning  to  wear,  although  not 
enough  to  be  noticeable.  Some  day  we 
may  even  have  a  device  to  indicate  when 
the  teeth  are  worn  to  the  point  where 
they  damage  film. 

As  an  example  of  what  has  been  done 
along  somewhat  similar  lines,  some  years 
ago  RCA  used  a  small  spring  scale  to 
adjust  the  tension  at  the  sound  gate.  It 
had  been  determined  that  the  gate  rasp 
was  least  with  a  certain  tension.  It  was 
only  necessary  to  establish  this  value 
to  be  sure  of  the  best  possible  adjust- 
ment. Erpi  also  found  that  sound  gate 
tension  was  important,  but  instead  of 
adjusting  the  tension  to  a  specified  value, 
they  adjusted  it  to  a  point  of  minimum 
flutter,  and  limits  were  set  so  that  the 
service  men  would  know  if  the  equip- 
ment was  up  to  standard. 

Obviously,  the  decision  as  to  flutter 
was  not  predicted  on  aural  tests,  but 
the  actual  per  cent  of  flutter  was  shown 
by  meters  on  a  device  called  the  "flutter 


box."  These  two  instances  serve  to  show 
that  the  servicing  of  sound  equipment 
has  been  reduced  to  an  exact  science, 
while  the  projectionist  working  with 
visual  projection  machinery,  which  has 
been  developing  for  years,  still  is  grop- 
ing in  the  dark. 

Let  us  not  forget  about  the  tension 
on  the  upper  magazine  and  the  take-up 
spindles.  These  adjustments  are  pretty 
much  guesswork  now.  It  would  be  better 
and  quicker  if  we  know  what  tension  was 
required  and  had  an  instrument  so  that 
we  could  set  it  exactly. 

Intermittent  Movement  Problems 

What  about  the  intermittent  move- 
ment? Some  of  them  are  faulty  when 
new  or  after  they  have  been  overhauled. 
Sometimes  they  are  so  tight  that  there  is 
danger  of  them  freezing  up.  Is  it  pos- 
sible to  devise  an  instrument  that  will 
measure  this  accurately,  so  that  we  will 
not  have  to  trust  to  the  "feel"  of  it  by 
twisting  it  in  the  hand?  How  can  we 
tell  that  the  hop  in  the  picture  is  not 
due  to  a  defective  star  wheel,  one  that 
moves  the  film  in  different  amounts  for 
the  various  positions? 

Years  ago  a  Los  Angeles  projection- 
ist made  a  device  to  indicate  just  this. 
It   was   a   fairly   large   disc   with   a   hub 

•      In  the  Next  Issue 

— will  appear  complete  data,  includ- 
ing many  illustrations,  anent  pro- 
cedure for  projecting  "Hi-Range" 
prints  in  the  theatre,  standard  nom- 
enclature for  Release  Print  sound 
tracks,  and  standard  fader  setting 
instructions.  # 

that  slipped  over  the  end  of  the  inter- 
mittent shaft  and  was  fastened  by  a  set 
screw.  Near  the  edge  were  four  equi- 
distant lines,  and  a  pointer  was  fastened 
to  the  projector  so  that  it  exactly  regis- 
tered with  one  of  the  lines  when  the 
movement  was  in  the  locked  position. 
The  movement  was  then  turned  to  the 
other  three  positions,  and  if  each  of  the 
lines  on  the  disc  lined  up  with  the 
pointer,  one  after  the  other,  it  was  cer- 
tain that  the  movement  was  O.K.  in  this 
respect.  If  one  or  more  of  the  lines  did 
not  exactly  coincide  with  the  pointer  as 
the  movement  locked  in  the  correspond- 
ing position,  the  movement  was  defec- 
tive, and  no  amount  of  work  or  worry- 
ing would  do  any  good. 

What  if  the  intermittent  shaft  is 
sprung,  or  the  intermittent  sprocket  is 
eccentric?  A  machinist's  dial  indicator 
will  quickly  determine  this.  The  indi- 
cator is  clamped  to  the  projector  so  that 
the  contact  button  is  resting  on  the  shaft. 
If  the  shaft  is  sprung,  the  indicator  will 
show  it  in  thousandths  of  an  inch  as  the 
machine  is  slowly  turned  by  hand.  In 
case    the    shaft    is    perfect,    the    test    is 


then  made  on  the  periphery  of  the 
sprocket  in  the  same  manner,  which 
shows  that  the  sprocket  is  concentric,  or 
otherwise. 

We  had  a  Movietone  constant-speed 
sprocket  with  this  defect,  which  had  been 
in  use  for  some  time.  The  sound  on  one 
machine  was  not  quite  as  good  as  that 
on  the  other,  yet  nothing  wrong  could 
be  found.  The  sprocket  was  not  out 
enough  to  be  seen  by  the  eye.  When 
the  indicator  was  applied,  the  trouble 
quickly  showed  up. 

How  do  you  line  the  lateral  guide 
rollers  at  the  top  of  the  film  trap?  One 
of  the  local  shops  has  a  jig  with  which 
to  do  this.  It  is  slipped  into  the  film 
trap  door  holder,  then  the  rollers  are 
adjusted  to  it,  and  the  intermittent 
sprocket  is  checked  for  position  at  the 
same  time.  This  is  very  fine,  but  it 
doesn't  do  us'  a  bit  of  good  in  the  pro- 
jection room,  which  ought  to  have  some 
such  rig. 

Cleaning    Magazine    Rollers 

A  device  which  would  effectively  clean 
the  magazine  rollers  would  be  welcome. 
Possibly  the  projector  manufacturer 
should  do  something  about  this.  The 
solution  really  is  a  change  in  the  parts 
concerned,  which  might  be  made  so  that 
they  could  be  removed  at  once,  cleaned 
thoroughly,  and  replaced  quickly.  It 
is  quite  a  bother  to  clean  them  now, 
thus  the  job  is  done  infrequently. 

Why  should  it  be  necessary  to  remove 
a  magazine  to  do  this  simple  routine 
job?  Running  a  rag  between  the  rollers 
may  accomplish  the  purpose,  and  again 
it  may  not.  It  is  uncertain  at  best.  A 
valve  could  be  made  so  that  it  could  be 
opened  and  cleaned  even  while  the  pro- 
jector is  in  operation.  The  underwriters 
might  object  to  this,  in  which  case  it 
could  be  made  as  a  dual  valve,  one  part 
remaining  in  operation  while  the  other 
part  was  open  or  removed  for  cleaning. 
With  both  parts  closed  it  would  give 
double  the  protection  we  now  have.  More 
projection  is  needed  here,  because  these 
rollers  do  not  always  prevent  a  fire  from 
getting  into  the  magazine.  This  dual 
valve  would  not  increase  the  hazard  of 
scratching,  because  they  would  be 
cleaned  at  least  once,  and  could  be 
cleaned  several  times,  during  the  day  if 
it  seemed  advisable. 

The  pad  rollers  should  be  adjusted 
a  distance  of  two  film  thicknesses  from 
the  sprocket.  We  place  the  doubled  film 
on  the  sprocket  and  then  adjust  the 
rollers.  This  isva  clumsy  and  awkward 
procedure.  Feeler  gauges  can  be  used 
in  the  place  of  the  film,  but  first  the 
film  must  be  measured  with  a  microm- 
eter, or  its  thickness  ascertained  in  some 
other  way.  Even  the  feelers  are  not 
(Continued  on  page  33) 
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FILL  THOSE 

EMPTY  SEATS 


The  heart  of  your  business  is  the  projection  room.  You 
deliver  from  there  what  the  patrons  pay  for,  the  thing 
you  are  selling,  the  picture  on  the  screen. 

Audiences  today  are  much  more  critical.  They  get 
around.  In  5000  theaters  high  intensity  projection  is 
giving  movie  goers  a  new  standard  of  picture  quality 
which  they  will  expect  to  see  in  your  theater. 

If  you  want  to  build  steady  patronage,  to  fill  your 
house  regularly,  here  is  the  quickest,  surest  way  to  do  it. 


■^ 


With  SIMPLIFIED  HIGH  INTENSITY  projec- 
tion you  can  have  two  to  three  times  as  much  light  on 
the  screen  as  you  get  from  low  intensity  —  yet  at  a 
price  you  can  easily  afford.  This  greatly  improved 
fighting  and  projection  can  be  covered  by  only  one 
more  admission  per  show. 

This  is  the  way  to  fill  the  empty  seats.  Write  for  the 
new,  free,  illustrated  booh — "The  Eternal  Triangle  In 
Picture  Projection. ," 


SIMPLIFIED 


}fUfhf%9nlMtsith 


PRO  J  E  CTI  0  N 


r"pODD  QDODODDDODt 


/WITH  NATIONAL  SUPREXCn 


AND  MODERN     ( 

_ppopnaaappanappQPPaoaaOQO'\ 


Oonyritrht  1937.  National  Carbon  Company.  Inc 


NATIONAL  CARBON  COMPANY,  INC. 

Unit  of  Union  Carbide  |I|M  and  Carbon  Corporation 

CARBON  SALES  DIVISION,  CLEVELAND,  OHIO 

General  Offices:  30  East  42nd  Street,  New  York,  N.  Y. 
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It's  the  Talk  of 


.11  ilLl 


RCA  Photophone  Recording  of  Musical  Numbers  in 

"100  Men  and  a  Girl"  called  a  new  high  in  sound 

recording  perfection ! 


EDITORIAL  COMMENT  .  .  . 
HOLLYWOOD  REPORTER, 

Sept.  17,  1937  .  .  ."The  chief  topic 
in  Hollywood,  whete  there's  talk 
about  '100  Men  and  a  Girl'  (and 
there's  plenty)  is  regarding  the  re- 
cording of  the  show's  big  musical 
numbers.  Everyone  will  tell  every- 
one else:  'That's  the  best  sound  we 
have  ever  heard.'  And  they  are  right. 
No  music  has  ever  been  given  such 
perfect  treatment  on  a  sound  track. 
All  the  big  numbers  in  the  picture 
were  recorded   in   the   east  at  the 


Camden  plant  of  the  Victor  Com- 
pany, an  RCA  subsidiary. 

"This  column  has  always  yelled 
the  praise  of  the  technical  advance 
in  pictures  .  .  .this  achievement  at 
Camden  is  something  else  to  yell 
about. 

'  'Music  is  becoming  an  even  greater 
asset  to  the  box-office  than  our  pro- 
ducers or  distributors  ever  dreamed 
of,  so  its  proper  recording  in  the 
effort  to  give  audiences  the  full  bene- 
fit of  its  fine  qualities,  should  be  given 
instant  and  serious  consideration." 


Follow  the  head  of  the  Studios! 

Boost  your  box-office  with  the  perfect  sound  of 
RCA's  " Magic  Voice  of  the  Screen" 


"A  TOST  of  the  big  studios  are  now  recording 
-*-' ■*-  with  RCA  Photophone  equipment.  Because 
they  realize  the  great  importance  of  perfect  sound 
. . .  and  know  that  this  equipment  will  give  it  to 
them . . .  Better  sound  in  your  theatre  means  better 
box-office.   With   RCA  Photophone's  Magic 


Voice  of  the  Screen  you  give  your  audiences  the 
finest  sound  in  the  world.  Made  by  the  same 
engineers  who  create  Photophone  recording  ap- 
paratus for  Hollywood  studios,  the  Magic  Voice 
of  the  Screen  will  prove  a  "sound"  investment 
for  you.  Get  details  today! 


Television  Problems 


A  Description  for  Laymen 


By  ARTHUR  VAN  DYCK 

MANAGER,   RCA   LICENSE   DEPARTMENT 

This  is  the  first  of  a  series  of  articles  covering  recent  technical  developments  in 
television  and  charting  the  future  of  the  art.  Written  by  acknowledged  authorities 
on  the  subject,  these  articles  will  prove  invaluable  to  those  who  are  interested  in 
the  progress  of  this  baby  art — as  are  most  projectionists.  These  articles  were 
compiled  and  are  copyrighted  by  RCA  Institutes,  Inc.,  and  appear  herein  through 
the  courtesy  of  that  organization. 


RADIO  has  attained  its  present 
position  of  important  widespread 
use  so  rapidly  that  it  has  not  been 
possible  for  people  generally  to  gain  a 
clear  understanding  of  it,  to  the  degree 
they  do  understand  many  other  technical 
devices,  such  as  the  automobile  for  ex- 
ample. When  radio's  new  service  of  tele- 
vision arrives,  there  will  be  even  more 
intimate  contact  and  impact  between 
radio  and  the  home.  Many  people  realize 
this  and  an  interest  in  "how  television 
works"  is  frequently  expressed  to  radio 
engineers.  This  article  is  an  attempted 
answer  to  those  questions. 

The  first  point  of  interest  is  that  every- 
one has  heard  of  television,  that  public 
interest  in  it  is  widespread — although  it 
has  not  yet  reached  even  the  first  begin- 
nings of  commercial  or  public  service. 
That  is  unusual  in  scientific  develop- 
ments, and  an  understanding  of  why  it 
is  so  will  explain  much  about  television. 
Most  developments  come  to  public  atten- 
tion with  the  starting  of  public  service 
in  some  form,  and  the  laboratory  stage 
passes  by  unknown  and  unsung.  The 
sound  motion  picture,  even  sound  broad- 
casting, are  recent  examples  of  new  arts 
bursting  upon  the  public  stage  full  grown 
and  ready  to  act. 

But  television  has  been  different.  For 
ten  years  it  has  been  written  about  in 
public  print,  everyone  has  heard  of  it 
and  conjectured  about  it,  all  without  a 
commercial  practice  or  a  public  service. 
Why  has  this  been?  American  business 
has  not  suddenly  changed  its  outstanding 
characteristic  of  rapid  utilization  of  new 
developments  and  become  laggard  in 
making  new  services  available.  On  the 
contrary,  it  is  much  to  the  credit  of 
American  industry  that  the  introduction 
of  television  has  been  delayed  until  it 
could  be  accomplished  with  safety  and 
satisfaction  to  the  public.  Television 
service  might  have  been  started  a  few 
years  ago,  receivers  might  have  been 
sold,  but  the  performance  would  have 
been  poor,  the  receivers  would  be  obso- 


lete and  useless  now,  and  the  whole  in- 
vestment made  worthless.  I  think  that 
we  can  be  grateful  and  pleased  that  the 
development  has  been  sensible  and 
orderly,  the  introduction  not  premature, 
and  the  serious  problems  solved  in  a 
few  laboratories  rather  than  in  thousands 
of  homes. 

Time  Factor  Important 

We  need  to  see  why  the  television  art 
is  so  complex  as  to  require  this  careful 
treatment.  Why  is  it  so  different  from 
sound  broadcasting?  We  have  seen  sound 
receivers  develop  from  the  simplest 
crystal  headphone  type  to  the  complex 
instruments  of  today,  with  no  troubles 
from  obsolescence — we  have  seen  trans- 
mitters grow  from  tiny  power  to  50,000 
and  even  500,000  watts.  Wherein  is  the 
difference  in  television? 

The  difference  is  not  one  merely  of 
degree  of  complexity  of  apparatus.  A 
totally  new  element  is  present  in  televi- 
sion, and  not  in  sound  broadcasting, 
namely  the  factor  of  time,  and  infinites- 
imal divisions  of  time  at  that.  At  the 
transmitter  we  have  in  effect  to  take 
pictures  and  send  out  descriptions  of 
these  pictures,  bit  by  bit,  and  at  the 
receiver  we  must  put  these  bits  together 


in  the  right  places,  as  in  a  jig-saw  puzzle, 
and  at  the  right  time.  In  other  words, 
there  are  various  actions  at  the  trans- 
mitter and  at  the  receiver  which  must 
be  coordinated  accurately.  This  means 
that  the  process  involves  a  system — that 
transmission  and  reception  can  not  be 
designed  or  conducted  independently, 
and  each  is  vitally  dependent  upon  the 
other. 

Before  we  discuss  these  characteristics, 
which  are  responsible  for  the  peculiar 
engineering  problems  of  television,  it  will 
probably  be  helpful  to  review  briefly 
the  principles  upon  which  the  simpler 
forms  of  radio  communication  operate, 
as  this  will  assist  toward  clearer  under- 
standing of  television,  the  most  complex 
form. 

We  may  note  at  the  outset  that  there 
is  nothing  wireless  about  wireless  ap- 
paratus. The  wireless  part  is  entirely 
in  the  medium  between  transmitter  and 
receiver.  The  transmitter  and  receiver 
themselves  are  electrical  apparatus 
fundamentally,  like  motors,  lamps,  tele- 
phones, and  so  on.  Of  course,  radio 
uses  some  forms  of  electricity  which 
these  other  devices  do  not,  but  basically 
it  involves  electrical  apparatus  using 
voltages,  currents,  power,  under  the  same 
electrical  laws  as  govern  the  others. 

The  function  of  the  radio  transmitter 
is  to  excite  the  medium  between  stations, 
by  means  of  electric  currents  which  in 
some  way  represent  the  intelligence  to 
be  transmitted.  The  function  of  the  re- 
ceiver is  to  detect  these  disturbances  in 
space,   translate   them   back   to   electric 
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currents  like  the  ones  at  the  transmitter, 
and  then  to  convert  the  currents  to  the 
form  of  intelligence  which  they  were 
made  to  represent  at  the  transmitter. 

Fundamental  Transmitter  Units 

The  fundamental  parts  of  the  trans- 
mitter are  the  generator,  the  modulator, 
and  the  antenna.  The  generator  gener- 
ates the  particular  form  of  electric  cur- 
rents needed,  the  modulator  controls 
those  currents  to  represent  the  intelli- 
gence to  be  transmitted,  and  the  antenna 
radiates  the  modulated  currents,  or  their 
effects,  into  space. 

Considering  the  generator  for  a  mo- 
ment, we  can  note  that  the  only  vital 
difference  between  it  and  the  generator 
wc  use  for  electric  light  and  power  is 
that  its  frequency  is  higher.  Where 
light  and  power  currents  have  a  fre- 
quency of  sixty  cycles  per  second,  the 
currents  used  in  an  antenna  have  a  fre- 
quency of  thousands  and  millions  per 
second.  When  we  say  that  station  weaf 
has  a  frequency  of  660  Kilocycles,  or 
660,000  cycles,  it  signifies  that  the  cur- 
rents in  the  weaf  antenna  are  flowing 
back  and  forth  from  the  station  generator 
that  many  times  per  second.  These  high 
frequencies  are  used  because  they  radiate 
from  the  antenna  more  efficiently. 

The  highest  frequency  used  for  stand- 
ard sound  broadcast  stations  is  about 
one  and  one-half  million  cycles  per  sec- 
ond. Later  we  shall  see  that  television 
stations  use  still  higher  frequencies,  of 
the  order  of  fifty  million.  And  radio 
laboratories  are  experimenting  with  fre- 
quencies of  over  one  billion  cycles  per 
second! 

The  modulator  is  the  part  which  con- 
trols the  high-frequency  alternating  cur- 
rents in  the  antenna,  and  modifies  them 
to  represent  intelligence.  If  we  are  con- 
cerned with  telegraphy,  we  find  that  the 
modulator  simply  starts  and  stops  the 
current,  in  short  and  long  bursts  repre- 
senting dots  and  dashes  of  the  telegraph 
cede.  Therefore  the  antenna  radiates  a 
series  of  disturbances  through  space  ex- 
actly representing  the  letters  by  dots  and 
dashes. 


If  we  desire  telephony,  the  process  is 
somewhat  more  complex.  Here  the  high- 
frequency  alternating  current  is  fed  to 
the  antenna  continuously  without  ever 
stopping,  but  is  varied  in  strength  to 
accord  with  the  sounds  to  be  transmitted. 
Here  the  microphone  is  used,  because 
its  ability  is  to  convert  air  sound  waves 
which  strike  it  into  electric  currents 
which  vary  in  exact  representation  of  the 
sounds.  These  microphone  currents  are 
used  to  control,  or  modulate,  the  high- 
frequency  currents  going  into  the  an- 
tenna from  the  generator,  thus  causing 
the  antenna  currents  to  be  representa- 
tive of  the  originating  sounds.  To  com- 
plete the  story,  we  may  note  that  the 
receiving  antenna  has  currents  generated 
in  it  when  struck  by  the  traveling  and 
varying  strength  space  waves,  and  these 
currents  are  caused  to  actuate  a  loud- 
speaker, which  is  a  device  to  convert 
electric  currents  to  sound  waves. 

Severe    Transmission   Requirements 

Note  that  in  both  telephony  and  teleg- 
raphy, we  have  transmitted  intelligence 
by  modulating  the  flow  of  high-frequency 
current  in  an  antenna  to  represent  what 
we  wanted  to  transmit,  whether  that 
was  words  of  a  message,  letter  by  letter, 
with  a  dot-dash  code,  or  whether  it  was 
sound    occurring    in    front    of    a    micro- 


phone. Now  suppose  that  the  form  of 
intelligence  to  be  transmitted  is  a  pic- 
ture, a  drawing,  a  visual  scene  of  any 
kind.  We  must  arrange  to  modulate 
the  same  antenna  high-frequency  current 
in  some  way  which  can  represent  the  pic- 
ture to  be  transmitted.  And  right  here 
we  come  up  against  the  enormous  dif- 
ference between  sight  and  sound. 

In  sound,  we  have  to  transmit  only  one 
thing,  one  bit  of  intelligence,  one  sound, 
at  a  time,  with  others  in  sequence.  A 
symphony  concert,  or  a  Jack  Benny  pro- 
gram, consists  merely  of  one  sound  at  a 
time.  -  True,  each  sound  may  be  a  com- 
plex one,  with  various  tones  composing 
it,  but  it  is  only  one  sound,  and  can  be 
represented  by  one  current.  An  instant 
later,  another  sound  can  be  represented 
by  another  current,  and  our  signals  radio 
transmitter  can  follow  the  progression  of 
single  instantaneous  sounds  faithfully. 
But  a  picture,  even  one  instantaneous 
flash,  is  not  a  single  thing  of  any  sort, 
and  can  not  be  described  or  represented 
by  one  electric  current  or  one  anything 
else.  It  is  composed  of  many  littler 
elements,  one  for  each  area  of  that  size 
which  the  eye  can  distinguish. 

For  example,  if  we  look  at  a  scene 
whose  dimensions  are  ten  feet  square 
from  a  distance  where  the  eye  can  dis- 
tinguish objects  one  inch  in  diameter, 
there  are  about  fifteen  thousand  small, 
one-inch  areas  which  must  be  described 
individually  to  convey  the  whole  picture. 
If  the  scene  to  be  transmitted  is  a  sta- 
tionary one,  and  we  are  permitted  to 
take  any  amount  of  time  to  describe  the 
scene,  we  could  do  so  successfully  by  an 
ordinary  telegraph  system  and  a  simple 
code.  We  might  divide  our  scene  up 
into  imaginary  squares,  100  each  way, 
and  number  them  in  sequence  beginning 
with  the  upper  left  corner,  going  across* 
the  top  row,  then  beginning  the  second 
row  at  the  left;  and  so  on  until  the  lower 
right  small  square  would  be  number 
10,000. 

We  will  then  arrange  an  understand- 


View    of 
studio, 
showing    two 
television 
cameras 
televising 
a  scene  in  the 
corner,    while 
a    new    set    is 
being    pre- 
pared in 
another 
corner 
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EXCEPTIONAL 


ONE  step  removed  from  the  original  neg- 
ative used  to  mean  definite  loss  of  quality. 
Eastman  Fine-Grain  Duplicating  Films 
break  this  rule  .  . .  break  duplicating  rec- 
ords. These  exceptional  films  are  capable 
of  producing  master  positives  and  dupli- 
cate negatives  that  are  actually  equal  to 
the  originals  in  photographic  quality.  .  .  . 
Eastman  Kodak  Company,  Rochester,  N.  Y. 
(J.  E.  Brulatour,  Inc.,  Distributors,  Fort 
Lee,  Chicago,  Hollywood.) 


EASTMAN  Fine-Grain 

DUPLICATING     FILMS 
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Buy  G-M  Photocells 

from 

YOUR  DEALER 


E-4 


VISITRON 


PHOTOCELLS 

Your  dealer  is  organized  to  give  quick, 
convenient,  complete  service  on  all  kinds 
of  high  quality  projection  equipment. 

THAT  IS  WHY  he  handles  Visitron  Photo- 
cells. That  is  why  you  should  order  those 
photocells  from  him. 

Remember  that  your  dealer  cooperates 
with  G-M  Laboratories  to  give  you  maxi- 
mum photocell  service.  G-M  manufac- 
tures photocells  with  care  and  precision 
to  make  sure  they  will  give  you  perfect 
reproduction.  The  dealer  keeps  them 
ready  at  hand  and  makes  prompt  deliv- 
ery so  you  can  have  a  Visitron  Cell 
whenever  you  need  one. 


LABORATORIES  [NC. 

1731  BELMONT  AVE.,  Dept.  K,  CHICAGO,  U.  S.  A. 
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ing  with  our  correspondent  that  we  will 
telegraph  him  a  message  containing  ten 
thousand  numbers  and  that  the  numbers 
will  be  the  digits  one,  two,  or  three. 
One  will  mean  white,  two  will  mean 
gray,  and  three  will  mean  black.  Our 
telegram  may  then  read  11132212333311- 
23111,  et  cetera,  for  ten  thousand  digits. 
If  our  correspondent  then  takes  a  sheet 
of  paper  ruled  with  100  squares  each 
way,  and  fills  in  the  squares  by  the  in- 
formation we  have  sent  him,  he  will 
have  the  complete  picture — when  he 
finishes. 

Obviously  this  procedure  is  an  ex- 
ceedingly slow  one,  impossibly  so  if  we 
desire  to  transmit  pictures  of  moving 
objects.  But  it  is  satisfactory,  with  only 
moderate  change,  for  the  transmission  of 
still  pictures,  or  the  art  known  as  fac- 
simile transmission.  If  for  example,  in- 
stead of  transmitting  numbers  by  tele- 
graph code,  we  arrange  the  transmitter 
to  send  out  an  impulse  once  each  second, 
let  us  say — one  impulse  for  each  of  the 
little  squares  in  sequence,  and  the 
strength  of  each  impulse  to  correspond 
to  the  degree  of  light  in  the  square  it 
represents,  we  can  send  out  a  description 
or  the  picture  in  10,000  seconds,  or  IVz 
hours. 

At  the  receiving  end  we  will  arrange 
a  printing  device  to  record  each  impulse 
in  the  same  order  and  location  which 
they  had  at  the  transmitter,  and  with 
an  ink  intensity  corresponding  to  the 
current  intensity  of  each  impulse.  Our 
chief  problem  will  be  that  of  synchron- 
ization between  transmitter  and  receiver, 
that  is,  the  receiver  must  make  its  mark 
in  square  No.  1  when  the  transmitter  is 
describing  No.  1,  and  so  on  coincidentally 
throughout  the  picture.  This  is  the  lac- 
simile  system,  as  used  on  wire  and  radio, 
and  now  in  commercial  service  in  various 
applications.  In  these  services,  the  per- 
formance has  been  speeded  up  by  several 
impulses  each  second,  so  that  only  ten 
minutes  or  so  is  required  to  transmit  a 
picture,  rather  than  2J^  hours. 

We  can  notice,  from  this  requirement 
of  transmitting  a  simple  still  picture 
bit  by  bit  until  the  whole  scene  has  been 
covered,  that  the  problem  is  very  differ- 
ent from  sound  radio  where  only  one 
thing,  one  sound,  has  to  be  transmitted. 
The  facsimile  art,  that  of  transmitting 
single  still  pictures,  has  been  developed 
extensively  and  well,  so  that  very  excel- 
lent pictures  can  be  transmitted.  Note, 
however,  that  a  time  of  several  minutes 
is  required  to  accomplish  the  transmis- 
sion of  one  picture. 

The  Core  of  the  Problem 

Now,  television,  the  transmission  of 
moving  scenes,  really  requires  transmis- 
sion of  many  pictures  each  second, 
enough  so  that,  just  as  in  motion  pic- 
tures, the  eye  will  be  deceived   by  the 


succession  of  still  pictures  into  believing 
it  sees  a  continuous  scene. 

The  motion  picture  of  today  shows  24 
different  lantern  slides  each  second,  and 
that  is  what  we  have  to  accomplish  in 
television,  namely,  transmit  at  least  24 
different  pictures  each  sound.  In  other 
words,  we  have  to  send  out  information 
about  each  little  element  of  each  picture, 
repeating  the  process  many  times  each 
second.  Remembering  that  the  facsimile 
system  takes  ten  minutes  to  send  one  pic- 
ture, if  we  need,  say,  30  pictures  per 
second  for  television,  we  shall  have  to 
speed  up  the  process  of  facsimile  by 
18,000  times  to  accomplish  television. 

There,  in  a  nutshell,  we  have  the  pri- 
mary cause  of  practically  all  the  tele- 
vision engineering  problems.  It  may  be 
described  as  a  requirement  for  trans- 
mitting an  enormous  amount  of  informa- 
tion very  accurately  in  a  very  short  space 
of  time.  Let  us  proceed  to  examine  how 
it  may  be  accomplished. 

Of  course  we  have  only  light  to  start 
with.  Any  object  or  scene  is  visible  be- 
cause of  the  light  waves  which  reflect 
from  it  to  the  eye.  We  desire  to  catch 
these  light  beams  in  a  device  which  will 
convert  them  into  electric  currents  which 
we  can  use,  in  turn,  to  modulate  or  con- 
trol the  radio  currents  being  fed  into  the 
transmitting  antenna  from  a  generator. 
Several  ways  are  known  by  which  to 
convert  the  light  images  to  electricity. 
Two  or  three  different  ways  were  used 
in  early  television  systems,  but  the  mod- 
ern system  utilizes  a  device  of  outstand- 
ing superiority,  and  it  is  necessary  to 
consider  that  one  only.  This  device  is 
called  the  "Iconoscope,"*  from  the 
Greek  meaning  "image  observer." 

The  "Iconoscope"  in  television  corre- 
sponds to  the  microphone  in  sound  trans- 
mission. Where  the  latter  converts  sound 
waves  to  electricity,  the  former  converts 
light  waves  to  electricity.  The  "Icono- 
scope" has  two  main  parts.  One  is  a 
plate  upon  which  is  focussed  by  ordinary 
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optical  means,  the  scene  to  be  televised. 
This  part  corresponds  exactly  to  the  plate 
or  film  in  a  photographic  camera.  Its 
surface  is  covered,  not  with  photographic 
emulsion,  but  with  light-responsive,  or 
photo-electric,  cells.  These  cells  are 
microscopic  in  size,  but  each  is  separate 
from  the  others,  and  each  generates  elec- 
tric voltage  when  light  strikes  it,  with 
the  voltage  being  proportional  to  the 
strength  of  the  light. 

Therefore  when  a  picture  is  focussed 
on  this  plate,  with  various  parts  of  the 
picture  at  various  degrees  of  brightness, 
those  tiny  cells  having  no  light  upon 
them  generate  no  voltage,  those  with 
strong  light  generate  strong  voltage,  and 
those  with  intermediate  light  generate 
intermediate  values  of  voltage.  It  re- 
mains to  collect  these  various  voltages 
off  of  the  plate  in  order  to  use  them. 
To  do  this  we  might  have  a  tiny  wire 
brushing  against  the  plate  and  sweeping 
with  uniform  strokes  all  over  it,  thus 
contacting  the  whole  area  bit  by  bit. 
But  since  we  must  sweep  the  plate  so 
fast,  and  so  many  times  per  second,  it 
is  impossible  to  devise  any  mechanical 
system  light  enough  to  be  so  moved.  So 
the  "Iconoscope"  utilizes  a  brush  which 
has  no  material  weight,  namely  a  beam 
of  electrons. 

The  second  main  element  of  the 
"Iconoscope"  is  an  arrangement  for 
generating  this  small  beam  and  direct- 
ing it  so  that  it  falls  upon  the  plate 
in  one  tiny  spot.  Other  electric  arrange- 
ments cause  this  spot  to  move  all  over 
the  plate,  in  regular  fashion,  line  by  line. 
The  present  standard  television  system 
is  designed  to  have  441  of  these  lines 
to  cover  the  whole  picture  from  top  to 
bottom.  The  first  systems  had  only  24 
lines.  It  is  clear  that  the  picture  will 
be  more  accurately  reproduced,  more 
capable  of  showing  small  details,  the 
greater  the  number  of  lines. 

Also,  of  course,  the  more  lines  there 
are  the  more  information  about  the  pic- 
(Continued  on  page  29) 
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ANALYSES  OF  MODERN  THEATRE 
SOUND  REPRODUCING  UNITS 


EVERY  sound  heard,  regardless  of 
make  or  model,  performs  eight 
specific  functions.  Each  item  of 
the  complex  assembly  can  be  classified 
according  to  the  purpose  it  serves.  A 
few  parts  manage  to  make  themselves 
doubly  or  triply  useful. 

The  general,  as  distinct  from  the  speci- 
fic, purposes  of  the  head  should  be  re- 
viewed before  detailed  analysis  is  under- 
taken. The  sound  head  provides  a  path 
for  the  moving  film.  It  provides  a  source 
of  exciting  light,  which  it  focusses  on 
the  sound  track.  Here  the  light  is 
"modulated" — that  is,  subjected  to  con- 
tinuous changes  of  strength — by  being 
compelled  to  pass  through  the  varying 
density,  or  varying  area,  of  the  track.  It 
is  then  focussed  on,  or  otherwise  trans- 
mitted to,  the  photoelectric  cell,  where  its 
energy  is  converted  into  electrical  energy. 
Lastly,  the  sound  current  thus  obtained 
is  coupled  to  the  external  circuits  of  the 
system. 

In  discharging  the  first  of  these  pur- 
poses of  its  existence,  that  of  provid- 
ing a  path  for  the  moving  film,  the  head 
performs  three  specific  functions. 

Lateral    Placement    of    the    Film 

1.  In  the  majority  of  heads,  the  mov- 
ing film  must  be  so  positioned  that  only 
the  sound  track,  and  no  other  part  of 
the  celluloid,  intervenes  in  the  path  of 
the  exciting  light.  At  this  point  the  light 
is  a  thin,  flat  ribbon,  from  l/500th  to 
l/100th  inch  high  and  %  inch  wide.  If 
any  of  it  is  allowed  to  pass  through 
either  the  sprocket  holes  or  the  frame 
lines,  which  lie  close  to  the  sound  track 
at  either  side,  the  strength  of  the  light 
will  be  modulated  by  factors  not  in- 
cluded in  the  track  itself,  and  this  un- 
intended modulation  will  be  heard  as 
hum. 

Since  all  film  does  not  come  from  the 
exchange  with  the  track  printed  on  it 
in  exactly  the  correct  position,  all  sound 
heads  in  which  the  light  passing  through 
the  track  has  been  reduced  to  a  ribbon 
of  exact  dimensions  are  equipped  with 
a  guide  roller  or  similar  means  by  which 
the  lateral  placement  of  the  film  can  be 
adjusted. 

Lateral  adjustment  is  made  in  three 
ways:  (a)  by  listening  to  the  hum,  and 
adjusting  the  guides  until  it  disappears. 
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This  is  not  a  good  method,  because  traces 
of  hum  loud  enough  to  be  heard  by  the 
audience  are  often  inaudible  in  a  noisy 
projection  room.  A  more  practical  varia- 
tion of  this  method  is  to  have  an  observer 
listen  in  the  auditorium  and  signal  the 
projectionist  by  means  of  the  sound 
buzzer.  Since  sprocket  hole  hum  and 
dividing  line  hum  do  not  sound  the  same, 
an  observer  who  can  tell  them  apart 
can  signal  to  have  the  guide  adjusted 
inward  or  outward. 

(b)  By  observing  the  image  of  the 
light  on  the  film.  This  is  impracticable 
in  those  heads  in  which  the  film  is  held, 
at  that  point,  by  a  sound  gate  which 
hides  the  vital  part  of  the  track.  In  the 
many  heads   in   which  it  can   be   done, 


the  blank  film  along,  and  a  second  ex- 
posure made  in  the  same  way.  After 
from  two  to  six  exposures,  the  strip  is 
removed  and  examined.  It  will  be  found 
that  the  light  has  photographed  itself 
(without  any  developing)  as  thin  black 
lines,  the  position  of  which  will  tell  at 
once  whether  any  light  has  reached  be- 
yond the  sound  track  limits.  The  ex- 
posed portions  of  the  film  are  torn  off. 
to  prevent  confusion,  and  new  exposures 
made  after  the  guides  have  been  adjusted. 
In  this  way  an  extremely  accurate  set- 
ting of  the  guides  can  be  achieved  within 
three  or  four  minutes.  If  re-positioning 
is  undertaken  to  accommodate  some  reel 
on  which  the  sound  track  was  improperly 
placed,  the  results  shown  on  the  blank 
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Valuable  prizes  for  the  best  answers 
to  questions  based  on  Nadell  article 
will  be  awarded  each  month  by  I.  P. 

Beginning  with  this  issue  Aaron  Nadell  will  contribute  each  month 
an  article  to  which  will  be  appended  a  group  of  pertinent  questions, 
replies  to  which  are  solicited  from  I.  P.  readers.  This  new  feature 
is  not  a  prize  contest  in  the  usual  sense  of  the  term;  rather  does  it 
serve  the  two-fold  purpose  of  stimulating  a  keener  interest  in  strictly 
technical  articles  and  at  the  same  time  testing  the  retentiveness  of 
the  reader's  memory. 

Not  less  than  four  questions  will  accompany  each  article;  and  not 
less  than  four  prizes  will  be  awarded  each  month,  the  order  of 
which  will  be  determined  by  Mr.  Nadell  and  the  editor  of  I.  P.,  who 
will  act  as  judges.  Awards  will  be  predicated  on  one  thing  only — 
the  best  answer;  manner  of  presentation  will  count  for  nothing.  The 
prizes  will  include  valuable  and  useful  accessories — meters,  tool  kits, 
buzz  tracks,  volume  indicators,  testing  aids,  etc.  At  the  end  of  six 
months  a  grand  prize  will  be  awarded  for  the  best  answer  received 
during  that   period. 

Answers  should  be  addressed  to  the  Contest  Editor  in  care  of  LP., 
and  must  reach  LP.  not  later  than  the  20th  of  each  month,  follow- 
ing magazine  dating.  Answers  received  after  the  20th  of  each 
month  will  receive  no  consideration.  Go  to  it! — EDITOR. 


use  of  a  magnifying  glass  is  highly  ad- 
visable. 

(c)  By  use  of  a  strip  of  blank,  un- 
developed film,  which  can  usually  be 
found  at  the  beginning  and  end  of  each 
reel  as  received  from  the  exchange.  The 
strip  is  threaded  into  the  idle  head  be- 
tween reels,  and  the  light  is  allowed  to 
fall  on  it  for  ten  seconds  or  so.  The 
machine  is  then  turned  by  hand  to  move 

[16] 


strip   are   carefully   compared   with   the 
defective  reel. 

In  the  so-called  projection  type  of 
sound  head,  light  is  only  roughly 
focussed  on  the  track;  a  good  deal  is 
permitted  to  spill  over.  An  objective 
lens  then  focusses  the  image  of  the 
illuminated  track  upon  the  photoelectric 
cell.  An  adjustable  slit  or  frame  inter- 
venes in  front  of  the  cell.    This  is  shifted 
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to  mask  out  all  light  except  that  which 
has  passed  through  the  track.  The  photo- 
graphic method  just  described  is  not 
applicable   to   this   type   of   head.      The 
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RCA    variable   area    track 

mask  is  adjusted  by  listening  for  hum, 
either  in  the  projection  room  or  through 
an  observer  in  the  auditorium;  or  by 
observing  the  mask  through  a  magnifier 
while  a  piece  of  film  is  in  position  and 
the  machine  is  turned  over  slowly. 

The  magnifier  will  show  whether  an 
image  of  a  sprocket  hole  edge  or  of  a 
framing  line  is  projected  on  the  mask  in 
such  position  as  to  overlap  the  slit 
through  which  light  reaches  the  cell. 
The  mask  is  then  adjusted  laterally  until 
the  only  light  penetrating  the  slit  is  that 
which  comes  from  the  sound  track. 

Focal   Placement    of    the    Film 

2.  Since  light  focussing  arrangements 
of  some  type  are  an  inescapable  neces- 
sity, it  follows  that  the  sound  head  must 


piovide  means  for  keeping  the  sound 
track  at  the  point  of  focus.  A  common 
piojection  room  experience  demonstrates 
the  extent  to  which  this  adjustment  is 
critical.  Some  test  films  are  so  made  that 
they  can  be  threaded  and  operated  with 
the  emulsion  side  of  the  film  facing  either 
way.  When  threaded  the  wrong  way,  the 
sound  track  is  removed  from  proper 
focal  placement  by  the  thickness  of  the 
celluloid.  The  loss  resulting  from  this 
small  maladjustment  is  conspicuous  in 
output  meter  readings.  Yet  the  displace- 
ment amounts  only  the  film  thickness, 
6/l,000th  inch. 

In  some  heads,  the  film  is  held  in  focal 
adjustment  by  being  made  to  pass 
through  a  sound  gate,  where  polished 
metal  shoes  under  spring  tension  press 
against  it.  More  recent  design  causes 
the  film  to  slide  over  a  curved  surface, 
which  may  be  either  stationary  or  rotat- 
ing. The  sprockets,  guide  rollers  or  pad 
rollers  of  such  heads  are  so  placed  that 
the  moving  film  is  held  firmly  against 
the  curved  surface,  and  therefore  in  focal 
position. 

With  either  design,  wear  of  the  parts 
ov  buckling  of  the  film  permits  the  sound 
track  to  shift  periodically  into  and  out 
of  focal  placement.  In  a  sound  gate, 
this  may  result  from  wear  of  the  shoes, 
or  weakening  of  the  tension  of  the 
springs  behind  them;  in  either  case  the 
film  is  held  less  tightly.  Wear  of  the 
guide,  pad  or  idler  rollers  that  press  the 
film  against  a  curved  surface  has  the 
same  effect.  A  buckled  (corrugated) 
film  cannot  be  kept  in  perfect  focal 
alignment   by   any  mechanism. 

Since  a  departure  from  perfect  focal 
adjustment  shows  up  readily  in  sound 
volume  as  read  by  an  output  meter,  it 
follows  that  when  the  sound  track  shifts 
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periodically  into  and  out  of  focal  place- 
ment, volume  in  the  theatre  will  rise 
and  fall  in  synchronism.  This  effect, 
taking  place   at  a   rate  of  several   hun- 
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dred  (or  several  dozen)  times  per  sec- 
ond, produces  an  annoying  type  of  dis- 
tortion known  as  flutter.  The  need  for 
periodic  inspection  of  all  parts  of  the 
head  concerned,  and  their  prompt  re- 
placement when  they  show  signs  of  wear, 
is  obvious. 

Control  of  Film  Motion 

3.  Another  and  more  common  form 
of  flutter  results  from  irregularity  in  the 
motion  of  the  film  through  the  beam  of 
light.  Controls  for  this  motion  are  built 
into  every  head.  Nearly  all  heads  move 
the  film  in  addition  to  controlling  it,  but 
there  is  one  type  in  widespread  use 
which  has  no  sprockets  at  all.  Film 
comes  down  to  it  from  the  intermittent 
sprocket,  loops  around  the  sound  head 
controls,  and  returns  to  the  take-up 
sprocket  of  the  projector;  thence  back 
through  the  sound  head  to  the  lower 
magazine.  In  this  form  of  head,  steadi- 
ness of  film  motion  is  insured  by  the 
action  of  the  essential  control,  a  rotating 
drum  against  which  the  film  presses; 
in  all  others  the  action  of  a  rotating 
drum  or  other  control  cooperates  with 
sound  head  sprockets  in  keeping  the  film 
pace  steady. 

If  the  speed  of  the  film  varies,  the 
striations  or  peaks  of  the  sound  track 
will  pass  through  the  light  at  speeds 
other  than  intended.  Since  the  rate  at 
which  the  striations  or  peaks  pass 
through  the  light  govern  the  frequency 
of  sound,  it  is  plain  that  when  the  film 
moves  faster  than  it  should  the  pitch 
of  all  sounds  is  raised;  when  the  film 
moves  too  slowly  the  pitch  is  lowered. 
When  the  rate  of  speed  changes  periodic- 
ally, a  few  dozen  or  a  few  hundred  times 
per  section,  all  sound  will  undergo  a 
rhythmic  rise   and  fall  in  pitch. 

This  is  the  most  common  type  of  sound 
flutter,  extremely  annoying  to  the  audi- 
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ence.  The  distortion  is  such  that  some 
tones  in  speech  are  masked  and  lost; 
some  voices  are  made  unnaturally  husky ; 
all  singers  appear  to  be  using  vibrato, 
the  tremolo  effect  that  some  singers  use 
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intentionally  at  certain  points;  piano 
sound  becomes  so  raspy  as  to  be  unrecog- 
nizable, as  (in  fact,  the  effect  is  so  pro- 
nounced that  piano  recordings  are  used 
as  test  reels  to  detect  slight  traces  of 
flutter),  and  no  instrument,  voice  or 
noise  effect  sounds  as  it  should.  The 
result  from  the  point  of  view  of  the  audi- 
ence is  worse  than  mere  distortion,  since 
untrained  ears  do  not  recognize  this 
trouble  for  what  it  is.  The  audience 
strives  unconsciously  to  identify  this  un- 
usual effect  in  things  heard,  and  being 
unable  to  do  it  suffers  a  continuous  sub- 
conscious strain.  There  is  no  noise  or 
hum  or  other  sound  trouble  that  so  mars 
a  show. 

Every  portion  of  the  sound  head  that 
helps  move  the  film  or  control  its  mo- 
tion may  cause  or  contribute  to  flutter. 
These  include  the  motor,  the  connecting 
gears,  belts  or  chains,  sprockets  in  the 
sound  head,  the  pad  rollers  that  press 
the  film  against  the  sprockets  for  the 
purpose  of  holding  the  sprocket  holes 
down  against  the  widest  part  of  the 
teeth;  as  well  as  "impedance  pad 
rollers,"  rotating  drums  or  other  special 
parts  which  have  the  sole  function  of 
keeping  film  motion  steady.  All  these 
components  are  subject  to  wear  and, 
consequently,  to  imperfect  behavior. 

Causes  outside  the  head  are,  chiefly, 
torn  or  stretched  sprocket  holes  in  the 
film,  which  cannot  be  engaged  fully 
even  by  the  widest  part  of  the  sprocket 
tooth;  imperfect  action  in  the  take-up, 
pulling  the  film  down  with  an  irregular- 
ity too   great  to   be  ironed   out  by  the 


controls  in  the  head,  and  excessive  vibra- 
tion in  the  projector,  which  may  act 
either  by  imparting  excessive  irregularity 
to  the  film  motion  or  by  so  shaking  the 
parts  of  the  sound  head  that  they  can- 
not function  properly. 

Source   of  Light 

4.  The  head  provides  a  source  of 
exciting  light,  a  special  lamp  bulb  with 
a  horizontal  filament.  The  filament  is 
so  mounted  that  it  will  not  vibrate 
(change  focus)  under  the  impact  of  the 
projector  vibration.  Unavoidable  varia- 
tions in  the  placement  of  the  filament 
within  the  bulb  make  focussing  arrange- 
ments necessary.  The  bulb  can  be  shifted 
in  three  planes,  and  can  be  rotated  to 
make  the  filament  face  squarely  toward 
the  focussing  devices.  The  bulb  socket 
arrangements  are  nearly  always  such 
that  spare  bulbs  can  be  prefocussed  in 
spare  sockets,  ready  for  instant  replace- 
ment in  case  of  burn-out. 

This  light  is  provided  only  for  the 
purpose  of  undergoing  modulation  by 
the  sound  track.  Any  other  modula- 
tion (change  in  light  strength)  will  be 
heard  as  noise  if  it  occurs  at  an  audible 
frequency.  Therefore  the  light  must  be 
absolutely  steady.  Direct  current  is 
brought  to  the  sound  head  in  most  sys- 
tems, but  some  use  a.c,  the  frequency 
of  the  system  being  adjusted  to  reduce 
the  volume  at  120  cycles  and  less,  so 
the  a.c.  hum  will  not  be  heard.  Many 
sound  heads  mount  an  ammeter  by  which 
the  lighting  current  can  be  read,  and  a 
rheostat  by  which  it  can  be  controlled. 

Focussing    Light    on    Track 

5.  The  simplest  method  used  to  focus 
the  light  into  a  ribbon  of  suitable  dimen- 
sions at  the  point  where  it  passes  through 
the  track  consists  of  an  optical  assembly 
containing  lenses  and  a  slit  formed  by 
two  sharp  metal  edges  placed  very 
close  together.  This  slit  gives  the  ribbon 
of  light  its  shape.  The  lenses  serve, 
first,  to  collect  as  much  light  as  possible, 
then  to  focus  it  on  the  slit,  then  to  focus 
the  image  of  the  slip  upon  the  sound 
track. 

In  some  sound  heads  these  assemblies 
can  be  focussed  and  also  rotated  for 
azimuth — that  is,  rotated  to  bring  the 
slit  parallel  to  the  striations  of  the  track. 
In  others  these  difficult  adjustments  are 
made  and  sealed  at  the  factory. 

In  the  most  modern  heads  the  same 
simple  optical  arrangements  must  be 
traced  through  more  complex  details  of 
construction.  Improvements  intended  to 
promote  smooth  motion  of  the  film  were 
often  such  that  mechanical  parts  in- 
truded into  the  straight  path  of  the  light; 
hence,  the  light  path  in  many  modern 
heads  is  deflected  by  use  of  prisms.  In 
the  projection-type  of  scanning  there  is 
no  slit  between  the  lamp  bulb  and  the 
film.    The  light  is  only  roughly  focussed 


on  the  track  by  means  of  a  condensing 
lens.  The  other,  more  accurate  optical 
arrangements  are  placed  between  the 
film  and  the  photoelectric  cell. 

Because  of  these  variations  in  modern 
designs,  the  problems  of  focussing  are 
best  deferred  until  the  complete  path  of 
light  has  been  traced. 

Transmitting  Light   to   Cell 

6.  The  sound  head  provides  facilities 
by  which  the  light  that  passed  through 
the  track  is  made  to  impinge  upon  the 
photoelectric  cell.  In  the  simpler  heads 
this  amounts  to  no  more  than  an  un- 
obstructed path.  In  the  more  intricate 
arrangements  prisms  or  lenses  bend  the 
light  around  intervening  obstacles.  In 
projection  scanning  a  compound  objec- 
tive lens  of  the  type  used  in  microscopes 
is  placed  between  the  track  and  the  cell, 
and  is  focussed  on  the  track.  The  light 
leaving  the  objective  is  picked  up  by  a 
collimating  or  collector  lens  and  thence 
thrown  against  the  cell.  The  beam  of 
light  is  given  its  ribbon  shape,  not  be- 
fore it  passes  through  the  track,  but 
afterward,  just  before  it  enters  the  col- 
limating lens.    The  effect  is  the  same. 

All  these  optical  systems  are  adjusted 
primarily  by  positioning  the  exciter  lamp 
bulb.  Some,  not  all,  provide  supple- 
mentary adjustments  at  the  lenses  or  the 
slit.  It  will  be  remembered  that  focal 
displacement  of  the  sound  track  by  as 
little  as  6/l,000th  inch  produced  a  dis- 
tinctly noticeable  loss.  An  equal  mal- 
adjustment of  focus  originating  anywhere 
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in  the  optical  system  will  have  the  same 
effect. 

Focus  is  adjusted  by  sight,  hearing  and 
measurement.  The  commonest  sight  ad- 
justment introduces  a  white  card  or  paper 
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directly  in  front  of  the  photocell.  A  clear 
white  oval  is  seen  when  focus  is  perfect 
with  no  film  in  place.  Red,  blue  or  brown 
light,  or  distortion  of  the  shape  of  the 
oval,  indicate  various  defects  in  the  focus, 
calling  for  further  adjustment. 

Focus  may  be  roughly  adjusted  by 
listening  for  the  loudest  volume  and  for 
crisp  sound.  The  measurement  method 
calls  for  use  of  an  output  meter  and  a 
loop  of  test  film  on  which  a  high  fre- 
quency (specified  by  the  sound  head 
manufacturer)  has  been  recorded.  Focus 
is  adjusted  to  give  maximum  volume 
with  that  frequency,  and  is  then  correct 
for  all  lower  frequencies. 

The  visual  method  checks  discoloration 
of  the  light  by  oil.  Oil  on  any  of  the 
lenses,  or  on  the  bulb  of  the  exciter  lamp, 
gives  a  yellowish  cast  to  the  light.  It  is 
rubbed  away  with  lens  tissue,  either  dry 
or  moistened  with  Carbona.  Oil  often 
seeps  into  sealed  optical  assemblies. 
Some  of  these  can  be  opened  and  cleaned 
in  the  theatre;  some  cannot,  and  must 
be  returned  to  the  manufacturer  for 
cleaning. 

Projector  vibration  picked  up  by  any 
loose  portion  of  light  system,  lamp  fila- 
ment, lenses  or  slit,  is  a  fruitful  source 
of  noisy  sound,  since  it  produces  recur- 
rent misadjustment  of  the  focus. 

The  most  modern  heads  are  adaptable 
to  push-pull  film,  which  contains  two 
half-width  sound  tracks  side  by  side 
instead  of  a  single  full-width  track.  The 
beam  of  light  may  be  split  into  two 
beams  by  lenses  or  lens-prisms;  each 
beam  then  impinges  separately  on  one 
track,  and  is  then  passed  to  one  cathode 
of  a  push-pull  photocell.  In  the  pro- 
jection method,  a  single  beam  traverses 
both  tracks,  but  is  split  into  two  beams 
by  a  septum  (partition)  at  the  framing 
slit.  In  all  cases  some  simple  adjust- 
ment provides  conversion  between  push- 
pull  and  single  track  scanning. 

Converting  Light  Into  Current 

7.  The  light,  more  accurately  its 
energy,  must  be  converted  into  electrical 
energy  for  amplification.  The  sound 
head  provides  the  converter,  which  is 
the  photoelectric  cell. 

Only  one  kind  of  cell  need  now  be 
considered,  the  selenium  type  having 
just  been  discarded  by  its  only  user.  The 
now  universal  type  contains  a  cathode 
coated  with  the  metal  caesium.  This 
metal  has  the  property  of  emitting  elec- 
trons in  proportion  to  its  illumination. 
Electrons  are  emitted  in  varying  quan- 
tities under  the  influence  of  the  modu- 
lated light  that  reaches  it  from  the  sound 
track.  The  cathode  is  connected  to  the 
negative  terminal  of  a  steady,  d.c.  volt- 
tage  source.  An  anode  (physically 
small,  so  it  will  not  shadow  the  cathode) 
is  connected  to  the  positive  source.  The 
emitted   electrons   are   attracted   to   the 


anode,  constituting  a  flow  of  current 
across  the  cell  and  through  the  external 
circuits. 

The  cell  is  not  a  vacuum  but  is  filled 
with  a  chemically  inert  gas.  The  gas, 
by  ionizing  under  electron  bombardment, 
multiplies  the  cell's  sensitivity  by  ten. 
Its  presence,  however,  rigidly  limits  the 
polarizing  voltage  that  may  be  used.  This 
voltage  runs  from  90  to  125,  according 
to  manufacturer's  specifications.  Excess 
voltage  will  cause  the  gas  to  glow  through 
excessive  ionization.  A  cell  once  caused 
to  glow  may  be  permanently  impaired. 
On  the  other  hand,  cases  are  known 
where  causing  a  cell  to  glow  permanently 
improved  its  sensitivity. 

In  modern  heads,  the  cell  is  built  like 
a  radio  tube  and  held  in  position  by  in- 
sertion in  a  standard  tube  socket.  The 
"window"  portion,  through  which  light 
must  enter  to  reach  the  cathode,  is  kept 
clean  of  oil  by  wiping  with  lens  tissue, 
either  dry  or  moistened  with  Carbona. 

The  Output  Coupling 

At  this  point  the  sound  head  has  com- 
pleted most  of  its  work.  It  has  pro- 
vided a  source  of  light  and  has  focussed 
it  successively  on  a  framing  slit,  on  the 
film,  and  on  the  cathode  of  a  photo- 
electric cell.  It  has  moved  the  film 
smoothly  and  in  correct  position  through 
the  focal  point  in  the  light  path,  thus 
modulating  the  light  input  to  the  cell. 
In  the  cell  it  has  converted  the  light 
energy  into  modulated  direct  current 
which,  in  its  successive  changes  of 
strength,  represents  an  exact  reproduc- 
tion of  the  frequency  (pitch)  and  ex- 
tent (volume)  of  the  successive  changes 
of  transparency  recorded  on  the  track. 
All  that  remains  to  be  done  is  to  couple 
the  modulated  direct  current  into  the 
external  circuits  where  it  will  be  ampli- 
fied. 

The  strength  of  this  current  governs 


Here  are  the 
Contest  Questions — 

1.  How  are  sprocket  hole  noise  and 
dividing  line  noise  distinguished  by  lis- 
tening to  them?  Which  sound  has  the 
higher  pitch? 

2.  If  a  trouble  lamp  is  used  to  in- 
spect the  sound  head  during  operation, 
and  the  light  is  allowed  to  reach  the 
photocell,  will  there  be  any  effect  upon 
the  sound? 

3.  If  an  exciting  lamp  is  kept  in  use 
after  its  filament  has  sagged,  will  the 
effect  be  the  same  with  both  variable 
density  and  variable  area  tracks? 

4.  If  sound  from  one  projector  is 
noisy  because  of  vibration  (i.e.,  quiet 
when  checked  with  projector  motion- 
less), how  can  the  cause  be  found  and 
eliminated  ? 


the  coupling  means  used.  The  emission 
of  electrons  in  a  photoelectric  cell  is 
very  small  even  under  the  brighest  light, 
and  the  output  current  is  of  the  order 
of  1/1,000,000  ampere.  The  coupling  or 
matching  resistor  through  which  it  com- 
pletes its  path  is  commonly  one  megohm, 
giving  a  potential  difference  across  that 
resistor  of  one  volt:  one  volt  at  one 
microampere  representing,  of  course,  an 
output  of  l/l,000,000th  watt  in  a  line 
of  high  impedance.  It  is  not  practicable 
to  run  a  line  of  such  impedance,  carry- 
ing such  low  power,  across  a  projection 
rcom  to  the  amplifier,  nor  to  insert 
switches  in  such  a  line  for  change-over 
between  projectors. 

One  common  method  of  coupling  is 
to  use  a  transformer,  stepping  down  to 
a  low-impedance  line.  The  transformer 
primary  may  be  connected  either  in 
parallel  or  in  series  with  the  coupling 
resistor.  The  low-impedance  line  from 
the  transformer  secondary  (usually  200 
or  500  ohms)  may  be  run  through  the 
change-over  switch  to  the  system  ampli- 
fier; or  may  run  to  a  pre-amplifier 
mounted  on  the  front  projection  room 
wall,  and  thence  through  the  change-over 
switch. 

A  second  method  is  to  mount  the  sys- 
tem amplifier  on  the  front  wall  between 
the  projectors  and  to  connect  the  photo- 
cells to  it  through  a  very  few  feet  of 
thoroughly  shielded  cable.  The  cable 
commonly  used  is  the  coaxial  type,  in 
which  the  grounded  shield  constitutes 
the  negative  conductor,  and  the  insula- 
tion between  the  shield  and  the  central 
positive  wire  is  an  inch  or  more  in 
diameter  (to  keep  the  capacitance  low) . 

A  third  method,  now  abandoned  by  all 
manufacturers  but  still  in  widespread 
use,  is  to  mount  a  pre-amplifier  of  one 
or  more  stages  in  the  sound  head  itself, 
immediately  adjacent  to  the  photocell.  A 
variation  of  this  method  keeps  the  pre- 
amplifier in  the  same  position,  but  sup- 
ports it  on  a  pedestal  stand  rather  than 
by  the  sound  head  casing,  in  order  to 
avoid  projector  vibration.  Such  ampli- 
fiers may  be  equipped  with  rheostats 
and  meters  to  control  their  filament 
current. 

Whatever  coupling  method  is  used,  the 
low  order  of  the  power  output  makes 
unusual  electrical  precautions  impera- 
tive. Shielding  and  grounding  must  be 
thorough;  connections  tight,  and  insula- 
tion fully  protected  against  lubricating 
oil  from  the  projector.  Where  such  pro- 
tection is  less  than  perfect,  the  oil-soaked 
wires  become  noisy  and  must  be  renewed 
periodically.  Some  sound  head  ampli- 
fiers are  so  completely  shielded  against 
oil  that  they  are  practically  inaccessible 
in  their  amplifier  compartment,  and  must 
be  disconnected  and  removed  for  the 
simplest  repairs. 


Some  General  Principles  of 
Projection  Optics 


WHENEVER  rays  of  light  pass  at 
an  angle  from  one  substance  to 
another  of  different  density,  they 
undergo  refraction,  or  bending.  We 
know  that  a  stick  placed  in  clear  water 
will  appear  to  be  bent  at  the  surface 
of  the  water.  The  substances  with  which 
we  are  chiefly  concerned  in  optics  are 
glass  and  air. 

In  the  case  of  a  simple  lens,  rays  of 
light  are  bent  toward  the  thicker  part 
of  the  glass.  There  are  several  types 
of  simple  lenses,  as  shown  in  Fig.  1.  A 
plano-convex  (A),  bi-convex  (B),  or  a 
meniscus  (C)  converge  the  rays  of  light; 
while  a  plano-concave  (D),  bi-concave 
(E),  or  concavo-convex  (F)  diverge 
them. 

The  focus  on  a  single  lens  is  the  dis- 
tance at  which  it  must  be  placed  from 
an  object  for  the  rays  refracted  from 
that  object  to  become  parallel,  or,  as  it 
is  expressed,  to  form  an  image  at  infinity. 
This  is  shown  in  Fig.  2A.  As  the  lens 
is  moved  farther  away  from  the  object, 
the  image  will  be  formed  closer  to  the 
lens  (Fig.  2B),  until  (as  in  2C)  a  point 
is  reached  where  an  image  the  same  size 
as  the  object  will  be  formed  at  the  same 
distance  from  the  lens — the  distance  be- 
ing equal  to  twice  the  focal  length. 
These  points  are  known  as  conjugate 
foci. 

If  the  object  of  size  0  is  at  a  dis- 
tance F  from  the  lens,  and  the  image  is 
formed  at  a  distance  D,  the  size  of  the 
image  will  be  given  by: 

0  x  D 
W  -  ....  (Formula  1) 


Applying  this  formula  to  a  motion  pic- 
ture projector,  where  we  have  a  film 
image  width  of  .825  inch  and  a  lens  of 
focal  length  F  inches,  at  a  throw  of  D 
feet,  the  width  of  picture  W  in  feet  will 
be: 

.825  x  D 
W  =  


By  R.  Howard  Cricks 

If  two  convex  lenses  are  used  together, 
the  combined  focus  will  be  shorter  than 
the  focus  of  either  lens  singly.  If  we 
have  two  single  lenses  of  focal  lengths 
Fx  and  Fa,  separated  by  a  distance  D,  the 
combined  focus  F  becomes: 


Fi  x  A 


F  = 


FX  +  F2  —  D 


(Formula  2) 


Certain  projector  lamphouses  provide 
focussing  adjustment  of  the  condensers, 
and  it  will  be  seen  from  Formula  2  that 
bringing  the  condensers  closer  together 
will  shorten  the  combined  focus.  This 
is  the  principle  employed  in  variable 
focus  lenses. 

The  size  of  image  as  obtained  from 
Formula  1  does  not  necessarily  corre- 
spond with  the  measurement  of  the  dis- 
tance from  object  to  lens  when  a  com- 
pound lens  is  used.  We  therefore  use 
the  term  equivalent  focus  to  indicate  a 
compound  lens  which  will  throw  an 
image  of  the  same  size  and  at  the  same 
distance  as  a  simple  lens  of  the  given 
focus.  That  is  to  say,  a  lens  of  5-inch 
equivalent  focal  length  will  give  the  same 
size  picture  as  a  single  lens  of  5-inch 
focus. 

Aperture  of  a  Lens 
Obviously  the  diameter  or  aperture 
of  a  lens  controls  the  amount  of  light 
which  it  will  pass;  this  is  also  governed 
by  the  focal  length,  and  is  measured  by 
dividing  the  focus  by  the  diameter.  Thus 
a  lens  of  aperture  F/2  with  a  focus  of 
6  inches  must  have  a  stop  diameter  of 
3  inches.  A  lens  of  F/2  will  pass  ap- 
proximately four  times  as  much  light  as 
a  lens  of  F/4;  but  on  the  other  hand, 
it  will  have  only  half  the  depth  of  focus, 
which  in  our  particular  case  means,  for 
example,  that  a  film  buckle  which  puts 
the  picture  off  the  focal  plane  will  show 
up  twice  as  badly  on  the  screen  with 
an  F/2  lens  as  with  an  F/4. 

All  lenses  suffer  to  a  greater  or  less 
extent  from  certain  faults.     All  simple 
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FIGURE  1 
Types   of  simple  lenses 
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lenses  show  spherical  aberration,  in 
which,  due  to  the  fact  that  rays  of  light 
striking  the  lens  near  the  edge  will  be 


-F— 


FIGURE  2 

Explanation    of   lens   focus 

refracted  to  a  greater  extent  than  those 
near  the  center,  it  is  impossible  to  obtain 
sharp  definition. 

Another  common  fault  is  astigmatism, 
which  means  that  different  parts  of  the 
image  do  not  come  to  a  focus  in  the 
same  plane,  as  shown  in  Fig.  3.  A  lens 
may  distort  the  image  toward  the  edges, 
giving  either  barrel  or  pincushion  dis- 
tortion, which  terms  are  self-explana- 
tory. Another  defect  is  coma,  when  the 
image  cast  by  the  lens  appears  to  be 
shaded  toward  either  the  center  or  the 
edges. 

In  practice,  then,  the  image  formed  by 
a  lens  must  always  be  more  or  less  out 
of  focus;  in  other  words,  the  image 
formed  by  the  lens  of  an  infinitely  small 
point  cannot  be  a  point  but  is  diffused 
into  a  circle,  which  is  known  as  the  circle 
of  confusion.  In  a  high-grade  lens,  how- 
ever, this  circle  of  confusion  may  be  so 
small  that  the  eye  cannot  see  it — the 
resolving  power  of  the  eye  is  not  suffi- 
cient. 

Photographic  emulsions  have  a  con- 
siderable graininess,  by  reason  of  which 
their  resolving  power  is  limited;  this 
point  is  actually  the  restricting  factor 
in  the  recording  of  high  frequencies  in 
the  sound  track. 

White  light  consists,  of  course,  of  seven 
primary  colors ;  and  these  primary  colors 
are  unevenly  refracted  by  glass,  to  a  dif- 
ferent extent  according  to  the  type  of 
glass.  This  defect  results  in  color  fring- 
ing in  the  picture   (that  is,  the  appear- 
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ance  of  little  rainbows  around  the  edges 
of  bright  objects),  unless  the  lens  is 
rendered  achromatic  by  forming  it  of 
various  types  of  glass  so  selected  that 
light  of  all  colors  will  be  refracted 
evenly. 

The  modern  projection  lens,  then,  con- 
sists of  two  combinations  each  composed 


FIGURE  3 

Explanation  of  astigmatism 

of  two  or  three  individual  lenses  of  dif- 
ferent qualities  of  glass,  generally 
cemented  together.  (In  several  recently 
produced  lenses,  however,  the  balsam  or 
cement  has  been  omitted,  as  it  tends  in 
the  course  of  time  to  discolor.)  Stand- 
ard projection  lens  diameters  are  1  11/16 
inches  and  2  1/16  inches;  but  in  addi- 
tion, modern  lenses  are  made  in  large 
diameters  up  to  4  inches,  maintaining  a 
very  high  F  value — often  F/2  or  larger 
— even  on  the  longer  foci. 

Cylindrical  Lenses 

If  a  lens  has  a  cylindrical  curvature 
— that  is  to  say,  instead  of  being  like  a 
piece  cut  out  of  a  ball,  it  is  like  a  piece 
cut  out  of  a  round  rod — it  will  concen- 
trate rays  in  one  direction  only  if  the 
other  side  is  flat  or  plane.  If  the  other 
side  is  curved,  it  will  produce  an  oval 
instead  of  a  circular  spot  of  light. 


This  principle  is  occasionally  used  in 
condensers  to  project  an  oval  spot  of 
light  on  the  projector  gate  to  suit  the 
rectangular  shape  of  the  film  picture. 
Cylindrical  lenses  are  also  used  in  optical 
systems  for  recording  cameras  to  con- 
centrate the  image  of  the  recording  light 
upon  the  slit. 

Anent    the    Mirror    Arc 

The  fundamental  law  of  reflection 
states:  "The  angle  of  reflection  is  equal 
and  opposite  to  the  angle  of  incidence"; 
which  means,  in  simple  language,  that 
a  ray  of  light  falling  upon  a  reflecting 
surface  will  be  reflected  back  at  the  same 
angle,  but  on  the  opposite  side  of  the 
perpendicular. 

In  the  case  of  a  spherical  mirror  it  will 
be  seen  from  Fig.  4  that  according  to  this 
law  the  focus  of  the  mirror,  i.e.,  the  point 
at  which  an  object  must  be  situated  to 
reflect  parallel  rays  of  light,  is  exactly 
half  the  radius  of  the  curve;  the  two 
angles  indicated  are  then  equal. 


FIGURE  4 

Focus  of  spherical  mirror 

The  chief  application  of  mirrors  in 
projection  is  in  the  mirror  arc,  where 
various  curvatures  are  used  with  the 
object  of  obtaining  an  even  distribution 
of  light  upon  the  projector  gate. 


EX-ERPI  EMPLOYEES  ORGANIZE  ALTEC  CORP., 
AND  TAKE  OVER  ALL  SERVICE  CONTRACTS 


ALTEC  Service  Corp.  is  the  name  of 
the  new  theatre  sound  servicing  or- 
ganization which,  as  assignee  of  all  Erpi 
service  and  deferred  payment  sales  con- 
tracts is  already  conducting  servicing 
operations  throughout  the  country  in 
eight  district  offices  and  numerous  branch 
offices.  Practically  the  entire  Altec  per- 
sonnel, at  the  home  office  and  in  the 
field  (but  excluding  certain  financial 
backers)  are  ex- Erpi  employees.  How- 
ever, the  divorce  from  Erpi  and  every 
other  unit  of  A.  T.  &  T.  is  definite, 
final   and   conclusive. 

Altec  will  pay  off  A.  T.  &  T.  for  the 
contracts  under  a  liberal  time-payment 
plan  extending  over  a  number  of  years. 
Altec  is  strictly  on  its  own,  therefore, 
although  there  is  little  outward  sem- 
blance of  change,  due  to  long  advance 
planning  for  just  such  a  move. 

Executives  of  the  new  company,  all  of 
them  ex-Erpi  men,  are  L.  W.  ("Mike") 
Conrow,  president;  G.  L.  Carrington, 
v.-p.  and  general  mgr.;  H.  M.  Bessey, 
sec.-treas.;  E.  Z.  Walters,  comptroller; 
Bert  Sanford,  sales  director,  and  Stanley 


Hand,  staff  rep.  District  managers  are 
L.  J.  Hacking,  Boston;  W.  W.  Simons, 
N.  Y.;  E.  O.  Wilschke,  Philly;  A.  Fiore, 
Atlanta;  0.  Hunt,  K.  C;  R.  Hilton,  Chi- 
cago; F.  C.  Dickely,  Detroit,  and  L.  W. 
Dodge,  L.  A.  Majority  stock  interest 
in  Altec  is  held  by  Messrs.  Conrow  and 
Carrington. 


Conrow  plans  an  immediate  expansion 
in  anticipation  of  increased  business. 
The  present  emergency  stock  points 
operated  from  eight  branch  offices  will 
be  increased  to  forty-two,  and  each  stock 
will  be  augmented  to  provide  protection 
for  any  emergency  arising  in  the  par- 
ticular area  covered  by  that  stock.  A 
new  laboratory  with  all  of  the  latest 
scientific  facilities  now  under  construc- 
tion in  East  Newark,  N.  J.,  is  planned 
as  a  liaison  between  the  technical  field 
force  and  Bell  Laboratories.  It  is  being 
staffed  by  a  group  of  sound  system  spe- 
cialists. Altec  executive  offices  are  at 
250  West  57th  St.,  N.  Y.  City. 

Having  just  concluded  a  pact  with  the 
I.  A.  for  all  its  service  personnel  who 
enter  and  work  in  theatres,  Altec  is  out 
to  grab  all  the  sound  system  servicing 
business  it  can.  In  addition,  it  will  con- 
tinue to  collect  on  the  old  Erpi  deferred 
payment  equipment  contracts,  for  which 
Erpi  will  pay  a  small  charge. 

Separate   Deal   on   Service 

Altec  has  also  made  a  deal  with  both 
National  Theatre  Supply  and  Motiograph 
whereby  these  companies,  which  were  re- 
cently licensed  by  Erpi  to  manufacture 
under  W.  E.  patents,  will  sell  Altec  serv- 
ice, on  a  10%  commission  basis.  This 
confirms  the  exclusive  I.  P.  report  that 
neither  of  these  licensees  wanted  any 
part  of  service  operations.  When  either 
licensee  has  an  installation  job,  Altec 
will  supply  engineering  personnel,  irre- 
spective of  whether  the  house  carries 
an  Altec  service  contract.  Apparently 
everybody  concerned  both  gives  and 
takes  a  little. 

The  status  of  the  Altec  servicemen, 
who  must  join  I.  A.  projectionist  locals 
in  their  respective  territories,  is  discussed 
elsewhere  herein. 

Conrow  emphatically  states  that  Altec 
service  will  match  in  every  particular 
the  best  efforts  of  Erpi  in  the  past,  in 
addition  to  which  he  promises  to  develop 
intensively  new  measuring  apparatus  and 
other  aids  designed  to  increase  the  effi- 
ciency of  the  field  staff. 

The  real  low-down  on  amplifier  circuits 
in  the  book  SOUND  PICTURE  CIR- 
CUITS. 208  pages  of  informative  text; 
illustrations  printed  separate  from  text; 
insuring  constant  ready  reference.  Last 
edition  now  almost  gone.  Order  direct 
from  I.  P.  for  $1.75,  postage  prepaid. 


G.  L.  Carrington 


L.  W.  Conrow 


Bert  Sanford 
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Decision  Rendered   on   Battle 

of  Split  Seconds  Anent 

Frame  Aperture  Rest 


SUCH  a  tumult!  And  about  what? 
Why,  merely  about  a  statement,  made 
casually  and  unsuspectingly,  by  Herbert 
(Simplex)  Griffin  in  a  recent  contribu- 
tion to  these  pages.1  Said  Mr.  Griffin, 
among  other  things:  "Anybody  can  fig- 
ure the  number  of  tons  the  projector 
cam  pin,  star  slots  and  sprocket  teeth 
handle,  when  it  is  considered  that  an 
eight-ounce  tension  is  always  applied  at 
the  gate,  and  the  picture  must  be  moved 
from  rest  to  the  next  picture  in  l/96th 
of  a  second." 

Subsequently,  in  a  rougish  moment, 
I.  P.  posed  the  question:  "A  single  film 
frame  is  stationary  in  front  of  the  aper- 
ture 1/32  second.  The  picture  is  ex- 
posed to  the  screen  in  two  periods  each 
of  1/96  second,  making  a  total  screen 
exposure  of  1/48  second.  Do  you  know 
how  these  figures  are  obtained?" 

This  query  precipitated  a  precipitation, 
as  they  say  in  Hollywood  when  it  rains 
steadily  for  three  days.  The  replies  to 
this  question  exceeded  in  number  and 
variety  those  incident  to  any  similar 
situation  within  our  experience  in  the 
projection  field.  Appended  hereto  are 
a  few  representative  answers  and,  finally, 
the  comments  of  Mr.  Griffin,  author  of 
the   article  responsible   for  the  ruckus: 

A  Few  Choice  Opinions 

To  the  Editor  of  I.  P. 

The  answer  to  your  question  in  the 
Nov.  issue  (p.  5),  is  not  entirely  cor- 
rect. You  say:  "A  single  film  frame  is 
stationary  in  front  of  the  aperture  1/32 
second.  The  picture  is  exposed  to  the 
screen  in  two  periods  each  of  1/96  sec- 
ond, making  a  total  screen  exposure  of 
1/48  second." 

You  are  wrong  in  the  first  part  of  the 
foregoing.  At  the  rate  of  90  feet  per 
minute,  the  time  each  picture  remains 
over  the  aperture  is  1/24  second  less 
the  time  it  requires  to  move  the  film 
down  (the  Simplex  intermittent  move- 
ment being  a  4-to-l,  or  72-degree,  move- 
ment), which  is  1/5  of  1/24  second,  or 
1/120  second. 

Therefore,  at  the  rate  of  90  feet  per  min- 
ute, a  single  film  frame  is  held  stationary 
at  the  aperture  for  4/120,  or  1/30,  sec- 
ond, and  the  other  1/120  second  is  con- 
sumed in  the  removal  of  one  frame  and 
the  substitution  of  the  next  frame.  Hop- 
ing you  will  credit  me  for  this  correction, 
Walter  Fink 
Local  218,  Pottsville,  Pa. 


To  the  Editor  of  I.  P. 

If  the  film  runs  at  a  speed  of  1440 
pictures  per  minute,  or  25  pictures  per 
second,  the  answer  to  the  question 
relative  to  how  long  a  single  frame  is 
at  rest  is  1/24  second,  and  not  1/96 
second,  as  stated  in  Griffin's  article. 
Where  is  the  catch? 

S.  Robbin 
Chicago,  Illinois 

To  the  Editor  of  I.  P. 

Here  is  my  slant  on  the  aperture 
question:  The  shutter  travels  one  revo- 
lution in  1/24  second,  and  during  this 
time  a  frame  is  pulled  down  and  ex- 
posed. I  assume  a  two-blade  shutter  is 
used  in  which  the  blades  and  exposure 
openings  are  all  equal. 

As  the  cut-off  blade  passes  the  lens 
the  movement  pulls  down  a  frame  of 
film.  Since  the  cut-off  blade  represents 
14  revolution,  then  the  pull-down  time 
is  %  of  1/24  second,  or  1/96  second. 

The  film  remains  stationary  for  the 
balance  of  the  revolution  which  takes 
1/24  minus  1/96,  or  3/96  second.  This 
would  be  the  time  for  exposure,  if  it 
were  not  for  the  other  blade,  which  cuts 
off  an.  additional  1/96  second,  leaving 
only  2/96,  or  1/48,  second  as  the  total 
screen  exposure. 

Jack  Leatherman 
Jacksonville,  Florida 


Mr.  Leatherman  is  the  only  one  of 
several  score  men  to  turn  in  the  correct 
answer  to  our  query.  For  this  he  will 
receive  gratis- — a  one-year  extension  of 
his  I.  P.  subscription.  Mr.  Fink,  alas, 
can  receive  no  credit  for  his  effort,  be- 
cause the  Simplex  intermittent  movement 
is  90-degrees,  not  72-degrees,  as  stated 


by  him.  Mr.  Robbin  might  have  solved 
the  problem  had  he  not  misinterpreted 
the  original  article,  which  did  not  state 
that  a  single  frame  was  at  rest  for  1/96 
second,  but  rather  that  it  moves  from 
rest  to  the  next  frame  in  1/96  second. 

All  of  which  brings  us  back  to  Herb- 
ert Griffin,  the  original  culprit  in  this 
deal.  Here  is  his  contribution  to  the 
festivities : 

To  the  Editor  of  I.  P. 

The  intermittent  movement,  composed 
of  the  cam  and  pin  and  star  wheel  assem- 
bly, is  a  90-degree  movement.  The  film, 
moves  at  90  ft.  per  minute;  or  90  multi- 
plied by  16  (frames  per  ft.)  equals  1440 
frames  per  minute;  or  divided  by  60 
equals  24  frames  per  second.  The  cam 
and  pin  revolve  24  times  per  second, 
and  at  each  revolution  turn  the  star 
wheel  90  degrees,  pulling  the  next  pic- 
ture into  frame.  Thus  the  cycle  takes 
place   in   l/24th   of   a   second. 

However,  since  the  movement  of  the 
film  takes  place  in  only  ^th  of  the  cycle, 
the  l/24th  of  a  second  must  be  divided 
by  4,  which  equals  l/96th  of  a  second; 
,  and  the  picture  is  stationary  in  front  of 
the  aperture  plate  for  the  rest  of  the 
cycle,  which  equals  3/96ths  or  1/32  of  a 
second.  So  much  for  the  intermittent 
movement. 

But  now  we  have  the  period  of  ex- 
posure to  the  screen  to  consider.  All 
standard  projectors  today  are  equipped 
with  two-blade  shutters,  one  of  which 
cuts  off  the  light  from  the  screen  during 
the  period  in  which  the  picture  is  being 
pulled  down.  This,  as  has  been  pointed 
out,  is  1/96  of  a  second,  and  the  normal 
exposure  to  the  screen,  therefore,  would 
be  the  same  as  the  period  of  rest,  viz., 
1/32  of  a  second. 

Since  it  is  necessary,  however,  to  in- 
troduce a  second  blade,  called  the  bal- 
ance blade,  to  eliminate  flicker  (this 
blade  being  of  equal  dimensions  to  the 
cut-off  blade),  another  1/96  of  a  second 
exposure  is  chopped  off  from  the  screen, 
leaving  only  2/96,  or  1/48,  of  a  second 
as  the  final  screen  exposure  for  each 
frame  of  film. 

It  undoubtedly  will  interest  your 
readers  to  know  the  basis  upon  which 
my  statements  in  your  August,  1937,  issue 
were  predicated. 


S.  M.  P.  E.  Discussion  On  New  Aperture  Proposal 


^'Projector    Mechanism    Tolerances    and    Intol- 
erances,"  I.   P.   for   Aug.,    1937,   p.    15. 


NOW  available  is  a  copy  of  the  discus- 
sion incident  to  the  report  of  the 
Projection  Practice  Committee  to  the 
most  recent  convention  of  the  S  M.  P.  E. 
Open  discussions  of  this  nature  are  in- 
valuable in  focussing  attention  upon  the 
salient  features  of  such  presentations 
and  serve  to  clarify  those  points  which 
may  not  have  been  sufficiently  empha- 
sized. Since  this  report  was  published 
in  I.  P.,1  excerpts  from  the  discussion 
thereof  should  prove  of  interest.  The 
discussion : 

Mr.  Goldsmith:  This  recommendation  of 
the  Committee  (to  reject  the  Academy  aper- 

^'S.M.P.E.  Projection  Group  Rejects  Academy 
Increased  Aperture  Plan,"  I.  P.  for  Oct.,  1937, 
p.     12. 


ture  proposal),  was  arrived  at  not  only  at 
one  meeting  but  at  a  special  meeting  which 
ran  for  many  hours  and  considered  it  in 
great  detail;  and  then  again  during  the 
preparation  of  the  report,  which  took  many 
more  hours  of  the  time  of  a  special  com- 
mittee that  drafted  it,  after  which  it  was 
approved.  It  probably  represents  as  careful 
thought,  as  unanimous  opinion,  as  we  have 
yet  been  able  to  give  any  similar  subject. 
In  our  deliberations,  practical  theatre  men, 
active  projectionists,  supervisors  of  projec- 
tion, and  engineers,  all  reached  the  same 
viewpoint  without  difficulty.  There  was  not, 
so  far  as  I  know,  a  dissenting  voice  at  any 
time. 

Mr.  Crabtree:     I  think  the  intent  of  the 
Academy  recommendation  is  good.   They  are 
(Continued  on  page  26) 


The  Elements  of  Vision 

The  Basis  of  Projection 


By  W.  C.  KALB 

ENGINEERING   DEPARTMENT,    NATIONAL   CARBON    COMPANY,    INC. 


THE  motion  picture  industry  has 
achieved  its  phenomenal  growth  by 
creating  in  the  minds  of  its  mil- 
lions of  patrons  the  illusion  of  reality. 
What  the  patron  actually  sees  is  a  rapid 
succession  of  shadow  patterns,  of  gradu- 
ally changing  form,  projected  onto  the 
screen  before  him.  Were  this  his  mental 
impression  of  what  he  sees,  he  would 
never  return  to  see  another  picture.  For- 
tunately, it  is  not.  So  excellent  is  the 
illusion  that,  even  though  he  may  know 
exactly  what  he  is  observing,  he  sees  in 
his  mind's  eye  living  people  moving  and 
speaking  before  him. 

Since  the  motion  picture  industry  owes 
its  very  existence  to  this  illusion  of  reality 
and  is  largely  dependent,  for  further 
progress,  on  still  greater  realism,  it  is 
well  to  analyze  some  of  those  elements 
of  seeing  which  help  to  create  this  re- 
action in  the  mind  of  the  theatre  patron. 
Such  discussion  does  not  involve  "going 
high-brow."  It  is  just  a  matter  of  seek- 
ing the  source  of  this  favorable  mental 
reaction  and  determining  how  that  knowl- 
edge can  be  used  to  yield  greater  box- 
office  returns.  Obviously,  favorable  re- 
action is  brought  about  principally 
through  the  process  of  vision. 

Form  Embraces  3  Dimensions 

Light  is  the  medium  through  which 
impressions  of  form  and  color  are  con- 
veyed to  and  registered  upon  the  eye. 
Vision  is  usually  directed  toward  objects 
which  are  not  in  themselves  sources  of 
light  but  which  are  made  visible  by 
illumination  received  from  some  source 
of  light  and  reflected  to  the  eye.  Ex- 
cept when  vision  is  directed  toward  the 
source  of  light  itself,  there  are  always 
three   elements  in  seeing:   the   eye,   the 


object  observed,  and  the  light  which 
makes  vision  possible.  This  is  the  triangle 
of  vision. 

Impressions  of  form  embrace  three 
dimensions:  height,  breadth  and  depth, 
using  the  latter  term  in  the  sense  of  dis- 
stance  from  the  observer.  As  an  object 
or  scene  is  observed,  the  impression  of 
depth  or  distance  is  produced  in  three 
principal  ways.  First  is  the  apparent 
converging  of  parallel  lines  at  increas- 
ing distance  from  the  observer,  or,  other- 
wise expressed,  the  reduced  scale  in 
which  the  image  of  an  object  is  repro- 
duced in  the  eye  as  its  distance  from 
the  observer  becomes  greater. 

The  second  method  by  which  im- 
pressions of  depth  and  distance  are  pro- 
duced is  by  means  of  shading  and 
shadows.  For  example,  the  impression 
of  curvature,  toward  or  away  from  the 
observer,  is  conveyed  to  the  eye  through 
the  gradation  of  shadow  which  results 
from  the  changing  angle  of  reflection. 

The  third  source  of  the  sense  of  depth 
or  distance  lies  in  the  slightly  different 
angle  from  which  the  two  eyes  of  the 
observer  view  the  same  object.  This 
convergence  of  lines  of  vision  is  greater 
for  objects  near  at  hand  than  for  those 
at  a  distance,  and,  because  of  this  fact, 
we  are  able  to  judge  distance  with  a 
substantial  degree  of  accuracy. 

In  the  pictorial  representation  of  ob- 
jects and  scenes  on  a  plane  surface, 
where  all  actual  design  is  limited  to  two 
dimensions,  impression  of  a  third  dimen- 
sion is  given  by  simulation  of  one  or  more 
of  the  three  effects  just  described.  In  a 
line  drawing,  outlines  convey  the  im- 
pressions of  height  and  breadth  of  the 
objects  illustrated;  while  perspective,  or 


The  human  eye  works  just  like  a  camera.  Sharp,  clear  pictures,  in  both  camera 
and  eye,  depend  upon  the  action  of  the  iris.  In  the  camera  this  is  called  the 
diaphragm;  in  the  eye  it  is  called  the  pupil.     Both  work  on  the  same  principle 
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reduction  of  scale  with  increasing  dis- 
tance, creates  the  impression  of  depth. 
This  is  the  simplest  and  least  realistic 
method.  The  addition  of  shading  gives 
much  greater  realism  to  the  line  drawing. 

In  a  photograph  there  is  complete  de- 
parture from  the  line  except  as  it  con- 
stitutes an  integral  element  of  the  scene 
or  object  photographed.  Impression  of 
all  three  dimensions  is  created  by  shad- 
ing or  gradation  of  gray  tones,  from 
pure  white  in  the  extreme  high  lights 
to  black  in  the  deepest  shadows.  The 
more  accurately  these  gray  tones  re- 
produce the  visual  reaction  to  the  object 
photographed,  the  more  realistic  will  be 
the  impression  created  by  the  photo- 
graph. Further  realism  is  given  to  the 
impression  of  depth  by  the  perspective 
inherent  in  the  optics  of  photography. 

The  third  means  of  giving  impression 
of  depth  may  also  be  simulated  on  a 
plane  surface  by  stereoscopic  effects. 
This  method  has  been  used,  to  a  limited 
extent,  in  the  showing  of  motion  pictures, 
but,  since  it  necessitates  some  means  for 
producing  differential  vision  in  the  two 
eyes  of  the  observer,  its  extensive  use 
seems  unlikely  to  be  realized  in  the 
immediate  future. 

Prime  Requisite  For  Movies 

One  requisite  for  maintaining  the 
illusion  of  reality  in  the  presentation  of 
motion  pictures  is  clearness  of  vision. 
During  recent  years  extensive  investiga- 
tions of  the  vision  of  people  in  all  walks 
of  life  have  been  made.  The  results 
of  these  surveys  indicate  that  well  over 
half  of  the  individuals  composing  ttie 
average  adult  audience  are  effected  by 
some  defect  of  vision.  Such  patrons  are 
almost  certain  to  be  the  most  critical  of 
any  condition  affecting  clearness  of 
vision.  Interior  decoration  of  the  thea- 
tre, general  illumination  and  projection 
of  the  picture  should,  therefore,  be  de- 
signed to  give  the  greatest  possible  com- 
fort and  satisfaction  to  this  majority 
group.  In  determining  how  this  is  to 
be  done  there  is  need  to  consider  four 
factors  affecting  vision:  these  are  bright- 
ness, size,  contrast  and  speed. 

Since  light  is  the  medium  through 
which  the  picture  is  made  visible,  bright- 
ness, i.e.,  the  amount  of  illumination  per 
unit  of  area,  is  of  first  importance  in 
assuring  clear  vision.  Recent  years  have 
witnessed  a  marked  change  in  our  ideas 
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of  what  constitutes  sufficient  brightness. 
Abraham  Lincoln  may  have  studied  in 
the  dim  and  flickering  light  of  a  log 
fire,   but  none  of  us  would   permit  our 


All  the  light  you  get  on  the  screen  must 

come  through  an  aperture  this  size.  The 

area  of  a  13  x  20  ft.  screen  is  75,000 

times  the  area  of  the  aperture 

children  to  subject  their  eves  continu- 
ously to  such  abuse.  Our  ideas  of  what 
degree  of  screen  brightness  is  most  de- 
sirable are  undergoing  a  like  change. 
Screen  brightness  of  7  to  14  foot-lam- 
berts*  is  now  recommended  as  a  mini- 
mum for  satisfactory  projection.  At 
lower  levels  there  is  insufficient  light  tor 
the  eyes  of  some  of  the  patrons  present. 

Size  is  also  of  importance  in  relation 
to  clearness  of  vision.  The  smaller  the 
detail  observed,  the  more  light  required. 
It  takes  more  light  to  read  a  name  and 
number  in  the  telephone  directory  than 
it  does  to  read  the  large  type  in  a  book 
or  the  figures  on  the  wall  calendar.  The 
size  of  the  image  in  the  eye  is  affected 
by  distance.  Therefore,  details  of  mo- 
tion pictures  which  may  be  seen  from 
front-row  seats  with  relatively  dim  pro- 
jection light,  require  more  light  to  be 
seen  as  easily  from  the  back  rows. 

Contrast  is  a  factor  calling  for  careful 
consideration  in  the  theatre.  The  human 
eye  adapts  itself  to  the  average  level 
o£  illumination  before  it.  When  there 
is  an  excess  of  illumination  the  pupil  of 
the  eye  contracts  and  reduces  the  amount 
of  light  admitted.  When  the  light  is 
dim,  the  pupil  expands  to  admit  a  greater 
portion  of  the  light  reflected  toward  it. 
But  this  reaction  is  slow.  When  a  pa- 
tron enters  a  theatre  from  a  brilliantly 
lighted  street,  the  pupils  of  his  eyes  are 
contracted  and  only  gradually  expand 
under  the  dim  illumination  of  the  in- 
terior. If  the  general  illumination  within 
is  too  low,  his  eyes  do  not  receive  enough 
light  for  vision  and  he  must  undergo  the 
discomfort  and  inconvenience  of  groping 
and  stumbling  to  his  seat.  General 
illumination   within    the    theatre    should 


*The  foot-candle  is  a  unit  of  illumination,  and 
is  concerned  with  the  quantity  of  light  striking 
a  surface.  The  foot-lambert  is  a  unit  of  bright- 
ness, and  is  concerned  with  the  quantity  of 
light  leaving  a  surface  in  a  given  direction.  If 
a  perfectly  reflecting  and  perfectly  diffusing  sur- 
face were  illuminated  to  an  intensity  of  1 
foot-candle,  it  would  have  a  brightness  of  1 
foot-lambert.  Illumination  values  given  in  foot- 
candles,  then,  can  be  converted  to  brightness 
values  ffoot-lamberts)  by  multiplying  the  illumi- 
nation by  the  reflection  factor  of  the  surface. 
The  factor  would  be  about  75  per  cent  for  a 
good   diffusing   screen. 


be  at  a  high  enough  level  to  reduce  the 
extreme  contrast  with  outside  illmina- 
tion  so  often  encountered. 

A  dark  interior  is  not  needed  for  clear 
vision  of  the  picture  when  the  level  of 
screen  illumination  is  high  enough  to 
provide  a  substantial  degree  of  contrast 
between  the  light  on  the  screen  and  that 
on  surrounding  areas.  In  fact,  it  is 
coming  to  be  recognized  that  wide  con- 
trast between  the  brilliant  screen  and  the 
darker  background  immediately  adjacent 
to  it  does  not  contribute  to  eye  com- 
fort. Sharp  contrasts  in  the  illumina- 
tion of  immediately  adjacent  areas  is 
disturbing  to  vision,  and,  if  sufficiently 
great,  creates  the  impression  of  glare. 
Brilliant  screen  illumination  need  not  re- 
sult in  glare  if  the  level  of  general 
illumination  is  high  enough.  An  outdoor 
scene  may  produce  no  sense  of  glare 
although  the  level  of  illumination  is 
many  times  that  of  the  most  brilliant 
screen. 

It  has  been  pointed  out  that  a  photo- 
graph is  a  pattern  of  gray  tones,  rang- 
ing from  white,  through  deepening 
shades  of  gray,  to  black.  The  quality 
of  projection  is  determined  in  large 
measure  by  the  accuracy  with  which  the 
gradation  of  tone  in  the  original  photog- 
raphy is  reproduced  on  the  screen  and 
recorded  by  the  eyes  of  the  audience. 
We  all  know  that,  when  looking  at  a 
landscape,  details  grow  dim  as  evening 
comes  on,  until,  just  before  complete 
darkness,  only  outlines  are  registered 
upon  the  eye.  It  is  the  same  on  the 
screen.  Too  little  light  results  in  loss 
of  detail  in  the  picture.  There  must 
be  enough  projection  light  for  the  eye 
to  register  the  full  range  of  contrast, 
from  white  to  black,  and  accurately  dif- 
ferentiate between  the  intermediate 
shades  of  gray,  which  give  the  picture 
its  real  beauty,  and  the  illusion  of  three- 
dimensional  effect. 

The  human  eye  is  much  like  a  camera. 
It  has  a  lens  to  focus  the  image,  an  iris 
or  pupil  to  control  the  amount  of  light 
admitted,  and  a  retina  to  record  the 
mental  image  as  the  emulsion  records 
the  image  on  the  film  in  the  camera. 
Speed  bears  the  same  relation  to  vision 
that  it  does  to  photography.  With  more 
light,   a   photograph  can  be  taken  with 
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shorter  exposure,  and  the  eye  can  record 
a  clear  mental  impression  in  less  time. 
When  viewing  a  motion  picture  each 
frame  is  before  the  eye  for  two  brief 
flashes  of  1/96  second  duration.  In  this 
brief  period  the  eye  can  scan  only  a 
small  portion  of  the  visual  field  presented 
by  one  frame  of  the  picture.  Due  to 
the  persistence  of  vision,  however,  the 
image  recorded  by  each  frame  remains 
for  a  short  time  after  the  light  is  cut 
oft  by  the  shutter,  and  is  augmented  by 
the  images  of  succeeding  frames. 

Brighter  screen  illumination  enables 
the  eye  to  see  faster,  to  scan  a  greater 
portion  of  each  frame  and  to  build  up  a 
stronger  and  clearer  impression  of  the 
picture  on  the  screen.  Three  to  four 
times  as  much  light  is  needed  to  see  a 
motion  picture  as  clearly  as  a  still  pic- 
ture where  there  is  no  interruption  to 
the  process  of  vision.  Poorer  and  older 
eyes  need  still  more  light.  There  should 
be  light  enough  for  the  poorest  and 
slowest  eyes  in  your  audience. 

Many  Screens  Poorly  Lighted 

The  need  for  a  higher  level  of  screen 
illumination  in  most  theatres  has  been 
recognized  for  some  time.  The  larger 
theatres  have  obtained  greater  screen 
brightness  by  the  use  of  high-intensity 
projection  lamps.  This  has  educated 
theatre  patrons  to  the  increased  comfort 
of  vision  resulting  from  a  brighter  screen 
image,  snow-white  projection  light  and  a 
more  satisfactory  level  of  general  illu- 
mination. The  small  theatre,  however, 
can  afford  neither  the  investment  nor 
the  operating  cost  of  the  high-power, 
high-intensity  lamps,  which  have  proved 
so  advantageous  to  the  large  theatre. 

To  meet  the  need  of  the  smaller  thea- 
tre, the  Besearch  Laboratories  of  Na- 
tional Carbon  Co.  developed  a  new  type 
of  high-intensity  carbon,  known  as 
"Suprex"  and  cooperated  with  lamp 
manufacturers  in  the  development  of 
lamps  of  simpler  construction,  fewer 
parts  and  lower  power  consumption  than 
the  high-intensity  lamps  used  by  the 
large  theatres. 

This  development  has  been  aptly 
teimed  "Simplified  High-Intensity  Pro- 
jection." At  a  very  small  increase  in 
(Continued  on  page  26) 
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The  eyes  of  the  audience 
are  already  made 


The  motion  picture  film 
is  already  made 


But  you  make  PROJECTION 
at  every  show 


Light  is  the  only  element  in  seeing  that  can  be  improved  at  will.     Projection  is 
the  only  element  in  the  motion  picture  process  which  the  theatre  controls. 
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"       Signaturing   of  the   pact   between 
A  New  Deal  in      the    1ATSK    and    the    newly. 

Sound  System      formed   Altec    Service   Corp.,    as- 
^        .    .  signee  of  all  Erpi  service  accounts 

®  in  the  theatre  field,  forecasts  the 

100%  unionization  shortly  of  all  servicemen  who  work  in 
theatres.  That  the  I.  A.  will  move  speedily  to  bring  into 
line  RCA  and  all  the  independent  theatre  servicing  groups 
that  have  sprung  up  within  the  past  five  years  is  a  fore- 
gone conclusion;  anything  less  would  be  manifestly  un- 
fair to  Altec,  which  has  agreed  to  observe  union  working 
conditions  and  scales.  Several  aspects  of  the  Altec-I.  A. 
deal  are  extremely  interesting  to  projectionists. 

The  deal  provides  for  two  wage  scales :  $80  weekly  per 
man  for  those  whose  activities  are  confined  to  a  given 
local  union  jurisdiction,  and  $110  weekly  (pink  contract 
rate)  for  those  whose  work  cuts  across  jurisdictional  lines. 
All  Altec  servicemen  will  immediately  join  the  I.  A. 
through  affiliation  with  local  unions  in  their  respective 
localities.  A  nominal  entrance  fee  will  be  imposed,  it  is 
understood.  None  of  these  servicemen  will  be  eligible 
for  regular  projectionist  jobs,  it  is  said,  although  their 
100%  bona  fide  union  membership  status  would  seem  to 
make  enforcement  of  this  injunction  a  bit  difficult.  While 
few,  if  any,  of  these  servicemen  hold  projectionist  licenses, 
either  municipal  or  statewide,  a  great  majority  of  local 
unions  require  such  a  license  as  a  condition  of  member- 
ship. Will  these  local  unions  alter  their  by-laws?  An- 
other question  being  asked  is  whether  the  serviceman's 
union  membership  will  qualify  him  to  serve  as  a  stand- 
by man  when  sound  picture  equipment  is  either  repaired 
or  installed.  These  stand-by  assignments  have  been  a 
source  of  considerable  revenue  to  union  men  in  the  past. 

None  of  these  obstacles,  if  they  may  be  termed  such, 
appear  unsurmountable.  A  very  ticklish  situation  is  that 
relating  to  jurisdiction,  wherein  not  only  the  I.  A.  and 
the  company  will  be  involved  but  also  the  serviceman 
himself,  who  will  be  vitally  concerned  about  whether  he 
is  to  receive  an  additional  $30  weekly.  Obviously,  the 
serviceman  himself  will  be  an  important  check  on  any 
infractions  of  regulations.  It  is  assumed  that  the  draw- 
ing of  jurisdictional  lines  will  simmer  down  to  a  proposi- 
tion of  give-and-take.  On  the  score  of  union  by-laws,  it 
is  doubtful  if  any  union  would  decline  to  suspend  such 
provisions  as  may  impose  any  difficulty  in  the  way  of 
settlement  of  this  matter.  The  questions  of  stand-by  quali- 
fications and  the  apparent  right  of  any  member  to  take  a 
projection  job  require  considerably  more  brow-knitting. 

Probably  the  toughest  knot  to  unravel  in  the  deal  is  the 
future  of  the  servicing  groups  organized  by  the  unions 
themselves  during  the  past  few  years,  notably  in  Cleve- 
land,   San   Francisco,    Cincinnati,    St.   Louis   and    several 


other  representative  I.  A.  units,  most  of  which  at  present 
hold  contracts  for  sound  equipment  servicing.  Will  these 
union  groups  be  permitted  to  continue  operations,  strictly 
as  a  union  activity  in  competition  with  Altec  and  such 
other  service  companies  as  may  sign  I.  A.  contracts?  or 
will  they  be  abolished  and  their  accounts  be  considered 
fair  game  for  any  unionized  service  outfit?  And  what  if 
Mr.  Exhibitor  should  balk  at  relinquishing  the  union 
service  as  now  rendered?  (Many  exhibitors  have  in- 
dicated their  preference  for  such  service.)  This  angle  is 
plenty  tough,  what  with  some  unions  having  invested  thou- 
sands of  dollars  in  servicing  equipment  and  trucks,  plus 
hundreds  of  hours  promotion  work.  I.  P.  will  not 
hazard  a  guess  as  to  the  solution  of  this  problem. 

The  status  of  these  new  servicemen  members  within  the 
various  local  unions  seems  to  warrant  attention.  Offhand, 
it  appears  that  some  jealousy  on  the  part  of  older  union 
members  may  be  engendered  by  the  nominal  admission  fee 
and  by  the  wage  scales  enjoyed  by  the  servicemen:  $80  and 
$110  weekly  is  money  of  a  kind  that  few  projectionists 
receive  these  days.  Here  is  a  situation  fraught  with  grave 
potentialities  not  only  for  the  success  of  the  unionization 
plan  but  also  for  the  future  welfare  of  the  unions  involved. 
Several  factors  justify  the  wage  scales  adopted  for  service- 
men:  (1)  Almost  all  Altec  servicemen,  for  example,  have 
been  averaging  $65  weekly.  From  their  future  wage  scale 
must  come  union  dues,  assessments,  death  benefits,  etc. — - 
all  of  which  will  come  out  of  their  increases.  (2)  Higher 
wages  per  man  undoubtedly  will  lead  to  a  cut  in  man- 
power by  the  service  companies  through  the  medium  of 
adding  more  theatres  to  the  individual  serviceman's- 
burden.  Thus,  for  more  pay  each  man  will  work  harder. 
(3)  By  education,  training  and  experience  in  a  highly 
specialized  field  the  serviceman  is  entitled  to  good  wages,, 
even  though  his  wage  exceed  by  a  considerable  margin 
projectionist  scales  in  his  territory.  We  all  know  that  if 
projectionist  units  could  have  handled  this  type  of  work, 
they  would  have  moved  in  and  taken  it  over  long  ago. 
But  they  didn't,  and  that's  that.  Moreover,  these  new 
servicemen  members  can  be  and  should  prove  a  definite 
asset  to  the  units  with  which  they  become  affiliated.  Give 
them  a  fair  shake. 

The  I.  A.-Altec  deal  represents  a  logical  solution  to  a 
very  difficult  problem,  more  so  as  indicative  of  the  early 
100%  unionization  of  all  servicing  units.  There  is  ample- 
credit  for  all  concerned,  not  excluding  I.  P.  which  was 
the  first  to  focus  attention  upon  the  necessity  for  organizing 
service  workers  and  which  through  the  past  five  years  has 
carried  on  a  relentless  campaign  looking  toward  the  very 
type  of  agreement  that  has  now  been  consummated.  But 
I.  P.  claims  no  special  credit  on  this  score :  it  doesn't  need 
it,  and  such  activities  are  part  of  its  job. 
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Elements  of  Vision — The  Basis  of  Projection 

(Continued  from   page   24) 


operating  cost  it  gives  the  small  theatre 
two  or  three  times  as  much  light  on  the 
screen  as  the  low-intensity  projection 
lamp  provides.  It  permits  a  safer  and 
more  satisfactory  level  of  general  illu- 
mination. It  improves  the  quality  of 
black-and-white  projection,  and,  due  to 
the  snow-white  character  of  the  light, 
gives  an  accuracy  of  color  reproduction 
which  the  yellowish  light  from  the  low- 
intensity  arc  does  not  give. 

And  now,  a  word  about  color.  Non- 
luminous  objects  do  not,  in  a  strict  sense, 
have  color.  If  they  did,  they  would  look 
the  same  to  us  under  any  kind  of 
illumination.  What  they  do  possess  is 
the  property  of  reflecting,  transmitting  or 
absorbing,  in  varied  degree,  the  colors 
contained  in  the  light  by  which  they  are 
illuminated.  Consequently,  if  an  object 
is  illuminated  by  a  light  source  that  is 
weak  or  totally  lacking  in  a  certain  color, 
its  appearance  to  the  eye  will  be  differ- 
ent than  it  is  in  daylight,  which  is  an 
essentially  even  balance  of  all  primary 
colors. 

We  have  come  to  consider  the  "true 
color"  of  an  object  as  the  color  it  ap- 
pears to  possess  when  seen  in  daylight. 
Recognizing  this  fact,  color  productions 
are  photographed  either  in  daylight  or 
under  the  light  from  carbon  arcs  which 
produce  equivalent  photographic  effects. 
So  great  is  the  color  precision  of  modern 
photographic  methods  that  color  films 
reaching  the  theatre  today  are  remark- 
able   for    their   color    accuracy.      Color 

LOW  INTENSITY  COST 


HIGH  INTENSITY  COST 


Comparison  of  costs  for  the  same  num- 
ber of  light  units  on  the  screen 

undoubtedly  adds  much  to  the  illusion 
of  reality  in  motion  pictures,  provided 
the  colors  be  true.  Only  by  the  use  of 
snow-white  projection  light,  however,  can 
accurate  colors  be  projected  onto  the 
screen.  The  yellowish  quality  of  the 
light  from  the  low-intensity  arc  produces 
color  distortion  that  may  seriously  im- 
pair the  realism  of  the  scene. 

In   the    triangle    of   vision,    only    one 

The  real  low-down  on  amplifier  circuits 
in  the  book  SOUND  PICTURE  CIR- 
CUITS. 208  pages  of  informative  text; 
illustrations  printed  separate  from  text; 
insuring  constant  ready  reference.  Last 
edition  now  almost  gone.  Order  direct 
from  I.  P.  for  $1.75,  postage  prepaid. 


element  is  under  the  control  of  the  thea- 
tre owner,  manager  or  projectionist. 
That  is  light.  The  eyes  of  the  audience 
are  already  made  and  their  perfection 
or  defects  beyond  the  control  of  members 
of  the  theatre  staff.  The  film  is  received 
in  completed  form  and  nothing  more  can 
be  done  about  that.  But  projection  is 
the  product  of  the  theatre  itself.  Its 
quality  is  determined  by  the  judgment 


used  in  the  selection  of  equipment  and 
the  skill  displayed  in  its  operation. 

Since  patron  satisfaction  and  box-office 
returns  are  so  greatly  affected  by  the 
ease,  clarity  and  comfort  of  vision,  the 
subject  of  projection  and  its  relation  to 
vision  is  one  which  merits  the  most  care- 
ful consideration.  Evidence  that  the  ad- 
vantages of  high-intensity  projection  are 
being  widely  recognized  is  found  in  the 
rapidly  increasing  number  of  small  and 
intermediate  size  theatres  in  which  high- 
intensity  projection  is  being  used. 


S.M.P.E.  Discussion  on  New  Aperture  Proposal 

(Continued  from  page  22) 


anxious  to  make  the  maximum  possible 
utilization  of  the  space  available  on  the  film, 
which  we  will  admit  is  none  too  large.  We 
have  talked  for  many  years  of  going  to 
wider  film.  The  Academy  is  trying  to  make 
more  effective  use  of  the  film.  The  main 
objection  appears  to  be  the  cost. 

Mr.  Goldsmith:  I  must  disagree  on  that 
point.  It  is  not  a  fact  that  the  major  objec- 
tion raised  by  the  Projection  Practice  Com- 
mittee is  the  cost,  burdensome,  inopportune, 
and  unnecessary  as  that  may  be,  and  lead- 
ing, as  it  might,  to  no  result  commensurate 
with  the  cost.  That  is  not  the  only  objec- 
tion. The  principal  objection  is  that  the 
dangers  to  correct  projection,  due  to  weave, 
shrinkage,  and  other  factors,  as  pointed  out 
in  the  report,  are  such  that  the  Committee 
is  fully  persuaded  that  not  only  would  the 
change  be  costly,  but  that  it  would  be  un- 
successful, resulting  in  the  projection  of 
frame  lines  and  cutting  ofi  picture  edges 
by  screen  masking  beyond  what  now  occurs. 
In  other  words,  the  Committee  is  persuaded 
that  there  is  no  present  practicable  way  of 
expanding  pictures  within  the  dimensional 
film  limits  of  today.  We  have  already  gone 
to  the  very  limit  of  utilization;  and,  indeed, 
certain  members  of  the  Committee  are  doubt- 
ful whether  (considering  the  effects  of  pro- 
jection angles,  film  shrinkage,  printer  and 
projector  weave,  and  all  the  rest  of  the  in- 
evitable things  that  occur  in  daily  practice), 
we  have  not  already  gone  too  far  in  widen- 
ing the  aperture.  They  view  with  justified 
alarm  any  further  increase. 

The  hair-line  proposed  by  the  Committee 
was  intended  as  a  convenient  and  cooperative 
measure  for  the  cameraman.  He  could  then 
compose  his  scenes  beyond  the  hair-line  if  he 
so  desired,  but  when  he  saw  the  essential 
action  approaching  the  hair-line,  he  would 
know  that  it  was  time  to  be  careful. 

It  is  an  excellent  general  principle  to 
make  railroad  cars  as  wide  as  possible;  and 
thus  if  there  are  4  inches  between  opposing 
passing  trains  at  present,  we  might  like  to 
widen  each  train  1.99  inches,  and,  as  a  re- 
sult, have  wider  cars.  The  only  trouble  with 
that  would  be  on  a  curve,  or  when  the  cars 
were  swaying,  passing  each  other  at  80  miles 


an  hour,  the  effect  could  only  be  disastrous. 

The  situation  here  is  parallel.  We  are 
in  a  dangerous  situation.  The  proposal  not 
only  makes  a  dangerous  situation  worse,  but 
invites  real  disaster. 

Mr.  Jones:  This  seems  suspiciously  like 
standardization.  Should  we  not  handle  this 
as  we  would  standard,  following  our  usual 
letter-ballot  procedure?  Of  course,  we  may 
obtain  an  expression  of  sentiment  here  this 
morning,  but  I  do  not  think  we  can  take 
any  official  action.  Should  not  the  matter 
be  referred  to  our  Standards  Committee? 

Mr.  Goldsmith:  The  resolution  was  sim- 
ply that  the  report  of  the  Projection  Prac- 
tice Committee  be  approved.  The  Com- 
mittee's report  does  not  suggest  any  new 
standards;  it  merely  opposes  the  introduc- 
tion of  a  proposed  new  standard.  The 
Academy  has  released  to  the  trade  press, 
with  wide  publicity,  a  new  proposed  stand- 
ard for  consideration,  which,  in  the  Com- 
mittee's opinion,  is  damaging  and  objection- 
able. All  that  is  proposed  here  is  that  this 
standard  be  not  approved  and  the  Commit- 
tee's original  suggestion  be  approved,  and 
that  the  Society  uphold  the  Committee's 
viewpoint. 

Mr.  Edwards:  I  tried  the  proposed  aper- 
ture in  a  first-run  house.  A  Warner's  first- 
run  feature  showed  a  black  band  at  the 
right-hand  edge  of  the  screen,  and  a  Fox 
newsreel  showed  the  sound-track  on  the  left- 
hand  side. 

Mr.  Schlancer:  The  small  gain  of  5  per 
cent  is  inconsequential  in  comparison  with 
what  might  be  accomplished  with  a  little  care 
by  the  cinematographer  to  utilize  the  limits  he 
now  has.  Using  greater  care  in  the  cine- 
matography will  produce,  not  a  physically 
larger  scene,  but  an  effectively  larger  scene; 
in  other  words,  carefully  studied  action 
placement  will  produce  action  area  on  the 
screen  that  will  be  relatively  much  larger 
than  the  5  per  cent  physical  gain  proposed. 

Mr.  Goldsmith:  The  question  has  been 
called  for.  All  those  in  favor  of  approving 
the  Report  of  the  Projection  Practice  Com- 
mittee as  read  will  signify  by  saying  "Aye." 
Contrary? 

It  is  an  unanimous  vote. 


Snook  Named  Head  of  RCA 

Photophone  Sales 

Homer  B.  Snook  is  now  in  charge  of 
all  Photophone's  sound  equipment  sales 
to  theatres  and  to  industrial  producer 
licensees.  He  has  played  an  important 
part  in  shaping  RCA  Photophone's  finan- 
cial policies  and  is  already  widely  known 
in  the  industry  through  his  activities  in 
charge  of  the  credit  and  other  financial 
phases  of  Photophone  since  1932. 


Motiograph  Grants  Shearer 

Exclusive  Coast  Franchise 

Motiograph,  Inc.,  has  concluded  nego- 
tiations with  B.  F.  Shearer  Co.  for  100% 
sales  representation  on  the  West  Coast. 
Shearer  now  has  the  exclusive  distribu- 
tion rights  to  Motiograph  projectors  and 
sound  systems  on  the  Coast  through  his 
branches  in  Seattle,  Portland,  San  Fran- 
cisco and  Los  Angeles. 


News  of  the  Month 


Brief  mention  of  men  and  events  associated  with  the  motion  picture  in- 
dustry of  particular  interest  to  projectionists  is  published  here. 


ALTEC  CORP.,  assignee  of  Erpi 
theatre  sound  system  service  con- 
tracts,- has  concluded  a  deal  with  the 
I.  A.  providing  for  the  unionization  of 
all  its  servicemen  employees  who  work 
in  theatres.  The  contract  calls  for  $80 
a  week  minimum  and  $110  maximum,  the 
latter  figure  applying  to  those  servicemen 
who  work  across  jurisdictional  lines. 
All  Altec  servicemen  are  required  to 
join  I.  A.  projectionist  local  union  in 
their   respective   territories. 

Signaturing  of  the  Altec  deal  forecasts 
100%  unionization  of  all  theatre  service- 
men shortly,  irrespective  of  hy  whom 
employed,  since  anything  less  would  be 
discriminatory  against  Altec. 

Although  all  details  are  not  yet  settled, 
it.  is  understood  that  Altec  men  will  be 
admitted  to  various  I.  A.  locals  for  a 
nominal  initiation  fee,  with  regular  dues 
to  apply  thereafter;  also,  that  these 
members  cannot  operate  projection 
equipment.  Other  unsettled  angles 
include  the  layout  of  jurisdictional  lines 
in  order  to  determine  character  of  work 
and  thus  which  scale  applies;  adjust- 
ment of  the  requirement  of  some  local 
unions  that  all  membership  applicants 
hold  a  local  projectionist  license  (which 
few  Altec  men  do)  ;  the  question  as  to 
whether  the  Altec  men,  as  Union  mem- 
bers, qualify  as  stand-by  men,  and  the 
future  of  those  sound  service  units  or- 
ganized by  various  local  unions,  notably 
in  St.  Louis,  Cleveland  and  San  Fran- 
cisco. 

RCA  servicemen  are  understood  to  be 
next  in  line  for  organization,  with  various 
independent  outfits  in  line  for  attention 
thereafter. 


The  I.  A.  special  assessment  of  2% 
against  all  working  members,  in  force 
for  nine  months,  was  lifted  as  of  Dec.  11. 

Kann  to  'Box  Office' 

Maurice  ("Red")  Kann  assumes  the 
editorship  of  Box  Office,  exhibitor  trade 
mag.  on  Jan.  3.  Kann,  active  in  mo- 
tion picture  journalism  for  20  years,  re- 
signed recently  as  editor  of  Motion  Pic- 
ture Daily,  being  succeeded  by  A-Mike 
Vogel. 

Experts  Compile  New  Academy 
Book  on  Sound  Pictures 

A  new  525-page  book  entitled  "Mo- 
tion Picture  Sound  Engineering,"  repre- 
senting more  than  six  months  of  con- 
tinuous effort  by  outstanding  studio  tech- 
nicians is  now  on  the  press  and  will  be 
published  soon  by  the  Academy  of  M.  P. 
Arts  &  Sciences.  Book  covers  thoroughly 
visual  and  sound  production  and  repro- 
duction, with  advance  notices  hailing  it 
as  the  most  comprehensive  summary  of 


the  art  turned  out  thus  far.  Orders  are 
now  being  accepted  by  the  Academy, 
Taft  Bldg.,  Hollywood,  at  $4  a  copy, 
which  price  just  covers  costs. 

Master  Exchange  Pact  O.K. 

Master  contract  governing  working 
conditions,  hours,  wages  and  definition 
of  terms  in  major  company  exchanges 
throughout  the  country  was  up  for  dis- 
cussion recently,  to  supplant  temporary 
pacts  drafted  last  Spring.  No  startling 
changes  skedded. 

Germans  See  Non-Flam  Film 
In  General  Use  Shortly 

General  use  of  non-inflammable  film 
stock  for  both  commercial  and  amateur 
purposes  in  Germany  is  predicted  for 
the  near  future,  according  to  Variety. 
Contributing  factor  of  development  is 
that  no  cotton  is  needed  for  its  manu- 
facture, there  being  a  shortage  of  raw 
materials  in  Germany. 

Non-flam  film  has  been  in  existence 
since  about  1907.  Its  immunity  to  fire 
made  the  taking  of  motion  pictures  pos- 
sible for  amateurs.  Law  was  passed  in 
France  10  years  ago  that  only  safety  film 
should  be  used,  but  it  was  never  enforced 
because  the  film  itself  is  not  strong 
enough  for  commercial  use,  and  its  lack 
of  flexibility  makes  it  hard  to  handle 
in  laboratories. 

They  have  done  a  little  experimenting 
in  Germany.  One  hundred  and  forty- 
seven  copies,  parts  or  the  whole  of  which 
were  safety  films,  were  sent  to  various 
theatres  without  mentioning  the  differ- 
ence in  material.  Each  picture  was 
tagged  to  list  observations,  thus  enabling 
a  checkup  afterwards.  Results  were  that 
photographic  effects  and  sound  repro- 
duction do  not  vary  from  the  nitro. 

Points  in  favor   of  the  non-flam  film 


Death  Takes  2  On  Job 

DEATH  claimed  two  old-timers  in  the 
art  recently  under  strikingly  similar  cir- 
cumstances. W.  Hoy,  of  Calgary,  Canada, 
died  suddenly  on  the  job  from  an  enlarged 
heart.  He  was  a  frequent  contributor  to 
these  columns  and  a  standout,  progressive 
projectionist  who  was  a  credit  to  the  craft. 
Dick  Mendam,  of  Easton,  Pa.,  was  also 
stricken  on  the  job  just  as  he  removed  a 
reel  from  the  magazine  and  started  toward 
the  rewind.  Here,  too,  a  cardiac  condition 
was  the  cause.  Only  three  weeks  before  the 
fatal  attack  Mendam  had  a  thorough  physical 
examination  and  was  informed  that  he  was 
fit  enough  to  pass  any  insurance  test. 

Fortunately,  both  men  worked  on  a  two- 
men  shift  and  thus  were  not  alone  in  their 
last  moments. 


are  that  it  assures  a  greater  amount  of 
safety  in  studios,  laboratories,  factories 
and  projection  rooms,  also  in  case  of 
air  raids;  police  restrictions  would  be 
considerably  eased  up.  Faults  are  that 
the  non-flam  is  expensive,  weak  on  the 
sticking  end  and  still  too  brittle.  Year's 
experiments  also  show  that  the  non-flam 
films  have  85%  of  the  durability  of  the 
nitros. 

N.  Y.  Lensers  Slam  Reels 

Cameramen's  Local  644  (N.  Y.)  is 
tiffing  with  newsreel  producers  about  the 
use  of  material  supplied  by  free-lance 
cameramen,  which,  states  644,  is  pro- 
hibited by  the  two-year  union  contract 
now  in  effect.  The  warning  came  from 
C.  W.  Downs,  b.  a. 

Downs  said  that  under  the  two-year 
union  deal  with  the  reels,  producers  are 
prohibited  from  purchasing  films.  He 
declared  that  the  union  recognized  the 
fact  that  in  the  case  of  disasters  and 
similar  events,  the  use  of  free  lance  or 
bought  material  was  necessary,  but  "now 
they  are  abusing  the  privilege."  Two 
other  practices  to  which  the  union  objects 
is  the  use  of  newsreel  photographers 
on  commercial  films  and  the  exchanging 
of  prints  by  the  newsreel  companies, 
which  he  contends  results  in  the  use  of 
fewer  cameramen,  and  which  he  called 
"unethical."  The  union  may  demand 
that  its  label  be  placed  on  the  reels. 

B.  C.  Boys  Upset  One-Man 
Shift  Finding,  Gain  Pay 

A  brief  strike  enabled  Vancouver, 
B.  C,  projectionists  to  not  only  in- 
validate the  recent  verdict  of  a  special 
commissioner  favoring  one-man  shifts 
but  also  won  them  a  pay  rise.  Com- 
missioner's report  was  published  in  and 
answered  by  I.  P.  An  interesting  de- 
velopment of  the  tussle  was  the  disclosure 
that  Famous  Players  Canadian  Corp., 
who  bore  the  brunt  of  the  battle  against 
Vancouver  Local  348,  has  an  authorized 
capitalization  of  600,000  shares,  of 
which  397,524  shares  are  issued  and 
outstanding.  More  than  96%  of  the 
latter  is  owned  by  Paramount  Publix 
Corp. 

There  seemed  to  be  some  difficulty 
previously   in    establishing   this    hookup. 


Union  Jottings 

Edward  Booth  (how  apropos)  elected 
president  of  Washington,  D.  C,  Local  224 
(0)  ....  Joseph  M.  Steadman,  pres.,  and 
Earl  Hartman,  b.a.,  in  Youngstown,  Ohio, 
Local  388  (0)  election  ....  Local  15  elec- 
tion at  Seattle,  Wash.,  again  named  C.  Crick- 
more,     pres.;     E.     Clark,     finance     officer; 
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BRENKERT  COPPER-OXIDE 

"STANDS  UP!" 


A  Rectifier  in  a  Class  by  Itself! 


The  long  life  and  efficient  performance  of 
Brenkert's  R-6  Copper-Oxide  Rectifier  has 
won  enthusiastic  applause  by  its  users. 
Let  others  talk — but  use  is  the  final  proof. 
Good  engineering  and  good  building, 
strong  oversize  Westinghouse  Copper-Oxide 
Units  that  amply  provide  for  overloading, 
make  this  a  thoroughly  practical,  satis- 
factory machine. 

Efficient  ventilation,  the  pulse  of  the  whole 
machine,  is  scientifically  assured.  16  ad- 
justments for  arc  voltage  control  under 
all  conditions  are  provided. 

Installations  of  Brenkert  R-6  Rectifiers  are 
increasing  by  landslide  percentages.  For 
the  theatre  that  must  transform  its  cur- 
rent to  d.c.  for  low-voltage  projection 
lamps,  R-6  will  stabilize  operations  and 
reduce   current   bills. 

The  efficient  and  willing  Brenkert  distrib- 
utor will  inform  you  fully  about  this 
equipment. 


BRENKERT  LIGHT  PROJECTION  CO. 

ENGINEERS     AND     MANUFACTURERS 

DETROIT,    MICHIGAN,   U.   S.  A. 


How  Many? 

Was  this  copy  dog-eared  when  it  came  to 

you?  How 

many  men  read  it  ahead  of 

you? 

You  would  receive  a  clean, 

fresh  copy  if 

you  had  a 

personal    subscription — and 

you    wouldn" 

t    have    to 

wait — you  would  be  first  to 

read  it. 

Use  coupon  below. 

INTERNATIONAL    PROJECTIONIST, 

580  Fifth  Ave.,  New  York,  N 

.  Y. 

Enter  my  subscription  for 

□  1    year — 12   issues — $2.00 

□  2  years — 24  issues — $3.00 

Foreign :    Add    . 

50c    per    year. 

City    

State    

E.  Booth,  sec,  and  B.  L.  Grey,  b.a 

Out  on  Long  Island,  N.  Y.,  Local  640   (0) 
named    L.    Schwartz,    pres.;    P.   Jelis,    v.p.; 

W.  Nagengast,  b.a.,  and  W.  Brose,  sec 

Up  in  the  Garden  spot  of  the  World 
(where  else  but  in  snooty  Westchester 
County,  N.  Y.?)  they  had  a  re-election  fiesta, 
with  these  results:  Pres.,  Arthur  Martens; 
B.  J.  Ritch,  Irving  Weiss  and  Anthony  Dente 
as  vice-presidents;  Emil  Smith,  Sec;  Fred 
Thome,  Fin.  Sec-Treas. ;  Richard  Hayes, 
business  mgr.,  and  Albert  Bell  and  George 
Alley,  trustees. 


Two  interesting  resolutions  were  adopted 
by  the  recent  New  England  (3rd)  District 
Convention:  (1)  registered  opposition  to 
pari-mutuel  betting  "because  it  hurts  seri- 
ously the  business  from  which  we  make  our 
living";  and  (2)  requested  theatre  managers 
to  postpone  Xmas  Day  opening  until  2  p.m. 


Local  370A,  Negro  projectionist  unit  of 
the  I.  A.,  was  organized  in  Richmond,  Va., 
on  Dec  13.  Oscar  J.  Holmes  is  the  secre- 
tary. 


BRITISH  TELEVISION  IN 
THEATRES  SOON 

Television  on  a  12  x  16  foot  screen 
will  be  made  available  to  British  thea- 
tres within  three  months  by  Scophony, 
Ltd.,  of  London,  according  to  advices 
from  that  city.  Among  the  advantages 
claimed  for  the  Scophony  system  is 
that  it  can  be  projected  on  any  stand- 
ard screen;  whereas  with  the  cathode 
tube  principle  this  is  impossible  at  pres- 
ent. Scophony  home  sets  selling  for 
from  $50  to  $75  will  be  marketed 
shortly,  it  is  reported. 


British  television,  designed  for  com- 
paratively short  ranges  and  aiming  at 
not  too  high  quality,  has  led  the  world 
technical  procession  to  date;  but  it  is 
believed  that  the  American  television, 
once  set,  will  demonstrate  its  superi- 
ority. 


UjtaUe 


HURLEY 

EVEN-LITE 

Gradationally     Perforated 
SOUND  SCREENS 

Tests  show  that  a  serious  loss  of 
light  begins  one-third  of  the  dis- 
tance from  the  center  of  the  pic- 
ture area  and  increases  sharply 
to  a  light  loss  greater  than  33  1/3% 
at  the  sides.  This  loss  is  elimin- 
ated  in  the    Even-Lite   Screen. 

HURLEY     SCREEN    CO. 

24-15  Forty- Third  Ave.,  L.I.C.,  N.Y. 

Distributed  in  Canada: 

Dominion  Sound  Equipments,  Ltd. 

Montreal,    Quebec 
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TELEVISION   PROBLEMS:    A 
DESCRIPTION  FOR  LAYMEN 

(Continued  from  page  15) 

ture  must  be  transmitted  in  the  same 
length  of  time,  and  this  is  more  diffi- 
cult. It  has  been  a  most  important  prob- 
lem to  determine  the  best  number  of  lines 
to  use,  and  in  general  to  find  the  best 
compromise  between  the  opposing  fac- 
tors of  picture  quality  and  apparatus 
difficulty.  The  value  of  441"  has  been 
chosen  after  very  careful  study  and  ex- 
periment covering  several  years'  time, 
and  will  be  the  standard  value  in  this 
country. 

Electron  Beam   Sweep 

The  little  electron  "searchlight"  beam, 
sweeping  across  the  plate  with  its  441 
regular  brush  strokes,  acts  just  as  a  wire 
brush  would,  and  collects  electricity  from 
the  cells  on  the  plate  as  it  passes  over 
them.  It  is  interesting  and  important 
to  notice  at  this  point  that  the  scene 
being  televised  is  focussed  on  the  plate 
continuously,  and  therefore  the  cells  re- 
ceiving light  are  storing  up  electric 
charges  continuously.  The  electron  beam 
sweeping  across  the  plate  contacts  with 
only  one  little  spot  of  the  plate  at  a 
time,  which  incidentally  is  smaller  than 
a  pinhead.  After  the  beam  has  com- 
pleted its  travel  all  over  the  plate — that 
is.  after  it  has  traversed  all  the  441  lines 
— it  comes  again  to  the  same  spot  on 
the  plate.  Each  time  it  comes  to  a  spot, 
it  collects  the  electricity  which  has  been 
storing  up  there  while  the  beam  was 
travelling  over  the  rest  of  the  plate  col- 
lecting from  all  the  other  spots. 

So  the  electron  beam  is  a  collector, 
travelling  over  the  plate  in  a  regular 
pattern  of  lines,  picking  up  electricity 
wherever  there  is  any  present,  as  there 
will  be  in  places  where  light  is  present. 

Origin  of  Electron  Beam 

Now,  this  electron  beam  originates  in 
a  simple  part  of  the  "Iconoscope,"  which 
is  called  the  electric  gun  or  cathode. 
The  cathode  is  covered  with  certain 
chemical  compounds  which  give  off  elec- 
trons when  heated,  and  the  cathode  may 
be  heated  readily  by  current,  just  as  is 
a  lamp  filament.  Therefore,  the  cathode 
is  a  part  of  the  electron  beam,  and  if 
we  connect  the  cathode  and  the  plate 
to  external  apparatus,  we  can  obtain  the 
electricity  which  the  beam  collects  from 
the  plate  having  the  light  image  upon  it. 

The  electric  currents  which  are  ob- 
tained from  the  image  plate  by  the  elec- 


The  real  low-down  on  amplifier  circuits 
in  the  book  SOUND  PICTURE  CIR- 
CUITS. 208  pages  of  informative  text; 
illustrations  printed  separate  from  text; 
insuring  constant  ready  reference.  Last 
edition  now  almost  gone.  Order  direct 
from  I.  P.  for  $1.75,  postage  prepaid. 


A  GOOD   PICTURE   DESERVES 
GOOD   PROJECTION 

Super-Cinephor  projection  lenses  are  true  anastigmats. 
They  are  equal  optically  and  mechanically  to  the  lenses 
which  were  used  to  take  the  pictures  you  project  on  your 
screen.  Their  sharp  definition,  greater  covering  power 
and  ability  to  project  a  wide  angular  field  recreates 
exactly  the  scene  as  it  was  filmed  in  the  studio. 

Super-Cinephor  lenses  are  easily  adaptable  to  machines 
already  in  use. 

"One  new  patron  a  day  will  pay  for  a  Super-Cinephor  in 
a  year."  Write  now,  for  complete  details,  to  Bausch  & 
Lomb  Optical  Co.,  616  St.  Paul  St.,  Rochester,  N.  Y. 


BAUSCH    &    LOMB 

SUPER-CINEPHOR 


A  .  All  New 

Announcing  ..■ .  ■   M-B«^fT 

~  Clayton  Take-Ups 

For  all  projectors  and  sound   equipments 

AH  take-ups  wind  film  on  2,  4  or  5  inch  hub  reels. 

The  Clayton  Rewinder 

For  perfect  rewinding  on  2000-foot  reels. 

CLAYTON    PRODUCTS    CO. 

31-45  Tibbett  Avenue  New  York,  N.  Y. 
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iron  beam  are  of  course  very  small.  But 
they  can  be  fed  into  vacuum  tube  ampli- 
fiers and  be  amplified  to  useful  propor- 
tions. When  this  is  done,  we  will  have 
currents  carrying  intelligence  represent- 
ing the  light  pictures,  and  these  we  will 
use  to  control  the  transmitter  antenna 
current. 

Now,  let  us  examine  this  scanning 
process  again  with  an  overall  viewpoint. 
The  scene  to  be  televised  is  focussed 
upon  the  "Iconoscope"  plate.  The  plate 
is  continuously  being  explored  by  an 
electron  beam,  about  the  size  of  a  pin, 
which  sweeps  across  it  in  regular  lines, 
taking  441  lines  to  cover  the  picture 
from  top  to  bottom.  The  time  required 
to  sweep  the  whole  picture  is  made  such 
that  the  process  can  be  repeated  thirty 
times  per  second.  In  other  words,  every 
spot  of  the  picture  is  visited  by  the  col- 
lecting beam,  thirty  times  per  second, 
and  there  are  about  a  quarter  of  a  mil- 
lion spots  on  the  picture  to  be  thus 
visited!  Undoubtedly  the  busiest  thing 
in  the  world  is  this  electron  beam  as  it 
scans  the  picture,  flying  back  and  forth 
at  a  speed  of  several  miles  per  second, 
and  collecting  the  current,  so  to  speak, 
at  each  tiny  spot  of  its  path. 

In  short,  we  have  a  system  which  is 
operating  to  pick  up  scenes  a  spot  at  a 
time,  but  covering  spots  so  quickly  and 


the  whole  scene  over  and  over  so  many 
times  a  second,  that  if  we  arrange  a  re- 
producing system  to  act  in  reverse 
fashion  to  that  described,  and  to  deliver 
light  images  corresponding  to  the  spot 
currents,  our  very  slow  human  senses 
will  not  follow  the  details  of  the  process, 
and  will  perceive  only  the  average  total 
result — which  is  the  complete  picture. 

Other  Engineering  Problems 

We  have  now  "scanned"  the  process 
of  television  transmission,  perhaps  almost 
as  rapidly  as  the  "Iconoscope"  scans  a 
picture,  and  of  course  we  have  lightly 
passed  over  many  engineering  problems. 
It  will  be  of  interest  to  list  at  least  some 
of  them. 

First  the  "Iconoscope"  must  have  suffi- 
cient sensitivity,  that  is,  it  must  be  able 
to  generate  electric  currents  from  small 
light  intensites  falling  upon  them.  The 
latest  forms  have  developed  sensitivity 
to  equal  that  of  the  photographic  camera 
and  film,  so  that  any  scene  which  can 
be  photographed  by  snapshot  can  be 
televised. 

Also,  the  "Iconoscope"  must  be  free 
from  color-blindneess.  Present  "Icono- 
scopes" are  sensitive  to  all  colors,  and 
in  fact  to  the  invisible  parts  of  the  light 
spectrum  as  well  as  the  visible.  As  a 
result,  interesting  applications  are  pos- 
sible for  purposes  other  than  television, 


IT  IS   WISE 

To  have  reserve  illuminating  power 
for  projection 

IT  IS  UNWISE 

Not  to  provide  a  light  source  of  suffi- 
cient volume  to  spread  good  light  all 
over  the  picture  with  enough  to 
spare  for  the  more  dense  feature 
prints. 

Consult 

HALL  &  CONNOLLY 


Type  HC-11  Projection  Arc 


24  Van  Dam  St. 
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and    utilizing   ultra-violet    and   infra-red 
rays. 

We  have  referred  repeatedly  to  move- 
ments of  the  electron  beam  over  the 
image  plate.  Of  course,  its  travel  side- 
ways and  up  and  down  is  not  inherent 
or  voluntary,  and  must  be  caused  and 
controlled.  To  do  this,  coils  are  located 
outside  the  tube,  and  magnetic  fields  from 
these  coils  move  the  beam  as  desired  be- 
cause the  beam  responds  to  magnetic 
forces.  The  nature  of  the  currents  in 
the  coils  and  the  physical  location  of  the 
coils  determine  how  the  beam  will  move. 
The  proper  kinds  of  currents  are  pro- 
vided from  oscillating  vacuum  tubes  and 
so-called  deflection  circuits.  These  cur- 
rents, which  are  at  the  transmitter,  will 
also  be  used  to  control  a  similar  beam 
at  the  receiver,  as  we  shall  see  later. 

An  interesting  problem  in  the  "Icono- 
scope" is  one  that  may  be  described 
crudely  as  cleaning  away  the  electrons 
in  the  electron  beam  after  they  have  been 
used.  The  electron  beam  is  playing  upon 
the  plate  like  a  fire-hose,  and  some  of 
the  electrons  are  splashing  off  into  the 
space  in  front  of  the  plate,  where  they 
may  gather  in  clouds.  They  must  be 
cleared  away  for  each  fresh  scanning  of 
the  plate,  or  the  picture  will  be  clouded 
■or  blurred. 
Tremendously   High   Frequencies 

The  electric  currents  mentioned  so  fre- 
quently are  alternating  currents,  flowing 
back  and  forth  millions  of  times  per 
second.  Many  of  the  most  difficult  prob- 
lems of  television  result  from  the  fact 
that  such  rapid  reversals,  or  such  high 
frequency  currents,  have  to  be  used.  Or- 
dinarily we  think  of  electricity  as  being 
instantaneous.  Actually  it  is  not,  but  has 
a  finite  speed  of  about  186,000  miles 
per  second.  So  that  when  we  call 
upon  a  current  to  travel  even  a  few  feet 
only,  but  to  turn  around  and  reverse 
itself,  and  repeat  this  millions  of  times 
per  second,  we  begin  to  encounter  limita- 
tions even  in  the  speed  of  electricity. 
This  situation  is  so  real  that  a  copper 
xod  four  or  five  feet  long,  which  is  a 
practically  perfect  conductor  for  current 
at  low  frequencies,  under  some  condi- 
tions acts  like  an  insulator  when  the 
current  is  at  frequencies  of  millions  per 
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second.  Since  we  have  to  make  and  con- 
nect up  our  television  apparatus  with 
wires  hundreds  of  feet  long,  it  is  obvious 
that  expedients  and  special  conditions 
must  be  provided  to  enable  the  currents 
to  behave  as  we  want  them  to. 

These  tremendously  high  frequencies 
are  forced  upon  us  because  we  are  try- 
ing to  crowd  so  much  information  into 
each  interval  of  time,  much  more  than 
we  need  to  with  sound  broadcasting, 
or  telegraphy,  or  even  facsimile. 

The  unusually  high  frequencies  give 
rise  to  new  problems  in  the  really  wire- 
less part  of  the  system,  that  is,  the  me- 
dium between  the  transmitting  and  re- 
ceiving stations.  Everyone  is  familiar 
with   the    conditions    existing   in    sound 
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broadcasting  and  knows  that  the  quality 
of  service  received  depends  upon  the 
power  of  the  transmitter,  the  distance 
between  transmitter  and  receiver,  and 
the  degree  of  static  or  other  interfering 
noise  present  in  the  receiving  neighbor- 
hood. 

With  the  higher  frequencies  used  for 
television,  the  same  factors  are  present, 
but  in  different  ways  and  degrees.  The 
television  frequencies  are  so  high  that 
the  waves  approach  in  behavior  that  of 
light  waves.  It  will  be  remembered,  of 
course,  that  there  is  no  difference  in 
character  between  light  waves,  heat 
waves,  ultra-violet  rays,  X-rays,  radio 
waves,  except  that  of  frequency.  All  are 
disturbances  in  space  of  the  same  char- 
acter, and  differ  only  in  frequency.  We 
are  accustomed  to  ordinary  radio  waves 
going  around  the  curvature  of  the  earth, 
over  and  behind  mountains,  through 
buildings  and  so  on. 

But  radio  waves  at  television  frequen- 
cies, behaving  more  like  light,  act  some- 
what as  does  a  powerful  searchlight. 
They  do  not  follow  the  earth's  curvature 
very  well,  or  go  behind  a  mountain,  or 
through  a  building.  Therefore  they  are 
more  limited  by  obstacles  on  the  earth's 
surface,  and  conversely,  the  transmission 
will  be  more  effective,  the  higher  the  an- 
tennas are  located.  It  is  for  this  reason 
that  RCA  has  located  its  New  York  ex- 
perimental transmitting  antenna  atop  the 
Empire  State  Building.  Similarly,  better 
reception  is  had  by  locating  the  receiving 
antenna  as  high  as  possible;  and  when 
television  does  come  to  the  home,  it  will 
be  found  advantageous  in  most  cases, 
to  put  a  good  antenna  on  the  roof,  rather 
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than  a  wire  on  the  base  board  in  the 
living  room. 

Very  fortunately,  there  is  little  natural 
static  on  television  frequencies.  Un- 
fortunately, there  is  considerable  disturb- 
ance from  certain  man-made  devices, 
especially  automobiles  (from  their  igni- 
tion system)  and  certain  electro-medical 
devices.  This  can  be  eliminated  readily, 
however,  and  no  doubt  will  be  eliminated 
when  necessary. 

The  propagation  characteristics  of  the 
medium  and  the  interferences  existent, 
chiefly  determine  the  distances  over 
which  reception  may  be  effected.  The 
tests  now  being  carried  on  by  RCA  indi- 
cate that  with  an  antenna  as  high  as  the 
Empire  State  Building,  satisfactory  re- 
ception can  be  had  to  distances  some- 
where   between    25    and    50    miles.      Of 
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course,  there  will  be  some  locations  at 
less  than  25  miles,  having  especially  bad 
conditions,  where  reception  may  not  be 
good,  and  there  may  be  a  few  high  loca- 
tions more  than  50  miles  away  which  will 
be  able  to  receive.  But,  in  general,  it 
may  be  observed  that  the  service  area 
of  a  television  station  is  limited,  in  com- 
parison with  the  areas  of  sound  broad- 
casting stations  as  we  now  have  them. 

This  condition  results  in  a  television 
engineering  problem  of  the  greatest  mag- 
nitude, and  one  with  profound  economic 
influence  on  the  television  problem  as  a 
whole.  The  service  area  of  a  station  is 
small  because  the  frequencies  required 
for  television  are  extremely  high.  Just 
as  it  is  difficult  to  make  these  high  fre- 
quencies travel  far  through  space,  so  is 
it  difficult  to  make  them  travel  far  over 
wires.  Consequently  the  television  studio 
must  be  located  close  to  the  television 
transmitter  and  antenna.  This  means 
that  we  cannot  utilize  the  simple  effective 
method  used  in  sound  broadcasting  of 
conducting  a  single  studio  performance 
in  one  city,  and  radiating  its  program 
from  scores  of  radio  stations  scattered 
over  the  country,  all  connected  to  the 
studio  by  wire  telephone  circuits.  At 
present,  a  television  program  is  confined 
to  the  area  around  the  originating  studio, 
and  its  audience  can  be  only  within 
that  area. 

Obviously,  the  expense  of  providing 
programs  to  the  nation  is  vastly  greater. 
In  sound  broadcasting,  one  performance 
on  a  nation-wide  network  of  stations, 
reaches  the  whole  country.  To  cover 
the  country  with  a  television  program, 
with  present  technique,  would  require 
repetition  of  the  program  a  thousand 
times,  from  a  thousand  studios. 

Of  course,  a  great  deal  of  work  has 
been  done  on  this  vital  problem,  and 
good  reason  exists  for  hopes  of  speedy 
solution.  Wires  of  special  kind  which 
will  be  capable  of  carrying  the  high  tele- 
vision frequencies  are  being  developed. 
Radio  circuits  to  carry  them  long  dis- 
tances by  means  of  short  distance  relays 
are  also  being  developed.  Undoubtedly 
one  method  or  the  other,  or  both,  will 
eventually  be  perfected  so  that  a  per- 
formance in  one  city  can  be  transmitted 
to  other  cities,  just  as  sound  is  now. 


While  on  the  subject  of  program  ex- 
pense, there  is  another  aspect  which  is 
sometimes  overlooked,  in  the  comparison 
of  television  and  sound  broadcasting.  In 
the  latter,  sound  is  all- important,  and 
nothing  else  has  to  be  considered.  In 
television,  not  only  is  sound  required, 
but  the  added  visual  problem  corresponds 
to  that  of  making  a  sound  motion   pic- 
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ture.  Scenery,  special  lighting,  and 
costumes  are  required,  actors  must  be 
letter  perfect  in  their  parts — and  retakes 
are  not  possible.  This  means  that  the 
more  economical  types  of  program  wili 
be  those  where  artificial  aids  are  mini- 
mized^— for  example,  the  football  game, 
or  news  events  generally. 

(TO  BE  CONTIMJED) 

NEW  SERVICE  TOOLS  NEEDED 
FOR  VISUAL  EQUIPMENT 

(Continued  from  page  8) 
much  better  than  the  double  film.  Why 
can  we  not  have  a  gauge  for  this?  Since 
many  of  us  take  the  path  of  least  resist- 
ance, the  chances  are  that  the  roller  ad- 
justments will  be  more  nearly  correctly 
if  it  is  easy  to  do.  There  is  also  the 
psychological  effect  which  good  tools  and 
equipment  have  on  the  projectionist. 

No  one  questions  the  importance  of 
the  fire  shutter  and  the  proper  operation 
thereof.  Improper  opening  of  the  shutter 
does  *iot  constitute  a  fire  hazard,  and 
such  operation  is  readily  evident.  Im- 
proper closing  of  the  shutter  is  danger- 
ous, and  is  not  so  evident.  The  channels 
in   which    the    shutter   slides    sometimes 
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overs  are  mounted  directly  on  projectors  without  any 
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become  gummy  from  oil  and  dirt,  thus 
hindering  the  free  movement  of  the 
shutter.  This  may  endure  for  some  time 
without  being  noticed.  How  about  a 
contrivance  that  would  immediately  in- 
dicate improper  closing  of  the  shutter? 
You  would  say  that  these  channels  should 
not  be  oiled  and  that  they  should  be 
kept  clean,  and  a  close  watch  be  kept 
on  the  action  of  the  shutter.  You  would 
be  absolutely  correct ;  but  the  same  thing 
is  true  of  one  thousand  other  details 
incident  to  running  the  show.  The  pro- 
jectionist hasn't  time  to  watch  them  all 
as  carefully  as  he  should.  Possibly  this 
should  not  be  thought  of  as  another  serv- 
ice tool  but  rather  as  an  addition  to  the 
mechanism,  as  with  the  magazine  rollers 
mentioned  above. 

While   we   have   meters   to    show   the 
generator  and  arc  voltage,  and  also  the 


current,  they  are  permanently  on  the 
switchboard;  they  cannot  be  removed  to 
use  in  chasing  trouble.  Even  if  they 
were  portable,  they  are  not  the  type  to 
use  for  miscellaneous  testing.  We  have 
test  lamps,  and  sometimes  a  buzzer  test 
set,  but  these  will  not  do  all  the  neces- 
sary testing.  As  a  rapid  test  for  power 
failure,  etc.,  probably  nothing  can  equal 
the  test  lamps,  but  they  cannot  be  used 
to  show  a  three-volt  drop  across  a  con- 
nection, say,  at  a  switch  or  fuse  block. 
Here  is  where  a  regular  test  set,  similar  to 
those  used  by  the  sound  engineers,  comes 
in  handy. 

Meters  and  Test  Sets 

When  a  test  set  is  mentioned,  we 
usually  think  of  using  it  on  the  sound 
system,  but  there  are  many  other  uses 
which   justify   the   purchase   of   such    a 
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unit.  Many  will  argue  that  the  projec- 
tionist cannot  use  it.  I  don't  subscribe 
to  this  notion.  Many  projectionists  will 
run  their  service  man  a  close  second 
when  working  on  amplifiers.  On  the  other 
hand,  such  knowledge  is  not  needed 
to  do  ordinary  testing  with  this  set. 
Seventy-five  per  cent  of  the  men  would 
be  able  to  use  it  after  about  twenty  min- 
utes instruction.  Do  not  get  the  wrong 
impression;  I  do  not  mean  that  twenty 
minutes  instruction  will  prepare  the 
average  projectionist  to  shoot  trouble  in 
the  sound  system,  but  I  do  say  that  he 
can  learn  enough  about  the  test  set  to 
do  ordinary  testing  on  the  other  equip- 
ment, such  as  lamps,  resistance  grids, 
generators,  etc. 

Looking  back,  we  see  little  room 
equipment  now  that  we  did  not  have 
twenty  years  ago.  Most  of  what  we  have 
is  not  service  equipment;  it  is  apparatus 
to  assist  in  running  the  show.  Two 
almost  universal  items,  at  least  on  the 
West  Coast,  are  the  electric  dowser  and 
the  cue-meter.  The  cue-meter  is  a  clock- 
like device  that  tells  the  film  footage 
remaining  on  the  reel.  It  is  driven  from 
the  shutter  shaft  and  runs  backward, 
that  is,  it  is  set  to  the  footage  of  the 
full  reel,  and  as  it  runs  backward  it  con- 
stantly shows  the  remaining  footage. 

Almost  every  room  has  carbon  savers, 
and  many  have  film  splicers  and  measur- 
ing machines,  but  these  are  not  for 
servicing.  After  all  these  years,  we  are 
hard  pressed  to  name  such  a  device.  The 
only  ones  that  really  come  under  the 
classification  are  the  meters  on  the  board 
and  the  meter  test  set. 

The  Academy  test  reel  is  the  one  truly 
new  thing  available  to  be  used  for  serv- 
ice work;  but  how  many  are  in  use?1 
It  was  designed  especially  as  a  service 
"tool"  and  really  would  help  the  pro- 
jectionist. The  writer  has  not  seen  one 
and  knows  of  no  one  who  has  used  it. 
Possibly  the  theatre  owners  have  not 
been  properly  sold  on  the  idea,  or  maybe 
they  think  that  the  projectionist  should 
do  just  as  well  without  it.  This  may 
also  be  their  attitude  toward  other  ideas 
mentioned  in  this  article.  It  does  not 
seem  possible  that  projection  will  con- 
tinue indefinitely  as  it  has  in  the  past. 
Other  crafts  and  industries  have  been 
moving  ahead,  and  some  day  this  pro- 
jection business  may  snap  out  of  it. 
Possibly  it  will  be  some  projectionist 
who  hits  upon  one  or  more  good  ideas 
and  will  cash  in  on  it.  More  than  likely, 
though,  it  will  be  an  enterprising  manu- 
facturer. Projectionists  should  band  to- 
gether and  agitate  for  the  development, 
the  purchase  and  the  use  of  new  servic- 
ing tools. 

PAn  important  omission  here  is  the  S.M.P.E. 
Test  Reel  for  sound  and  visual  projection 
equipment.  Projectionists  might  submit  a  list 
of  other  omissions  anent  service  aids  developed 
recently,   such   as  the  oscilloscope,   etc. — Editor.] 


SO  THERE  CAN  BE  NO  MISUNDERSTANDING 

Our  selling  policy  during  1938  will  be  exactly  the 
same  as  that  employed  by  us  in  the  past: 

MONEY   BACK   IF   NOT   SATISFIED 

If  on  receipt  of  any  Cameron  book  you  are  in  any 
way  dissatisfied,  send  back  the  book,  and  we  will 
refund  the  full  purchase  price. 

Books  must  be  returned  promptly,  in  good  condition, 
and  pre-paid. 

YOU    ALONE    ARE    THE    JUDGE    AS    TO 
THE    VALUE    OF   ALL   CAMERON    BOOKS 

This  we  believe  is  a  fair,  honest  way  of  doing  busi- 
ness. No  transaction  with  us  is  completed  until  you 
are  satisfied.  More  than  100,000  Cameron  books 
have  been  sold  under  this  money-back  guarantee 
during  the  past  twelve  years. 

21  YEARS  OF  SERVICE  TO  PROJECTIONISTS 

This  money-back  guarantee  applies  only  to  books 
sold  at  full  list  prices  and  to  books  sold  in  U.  S.  and 
Canada. 

Books  bought  in  quantities,  at  a  discount  or  in  con- 
junction with  any  special  gift  or  premium  offers,  are 
not  returnable  for  a  cash  refund. 

We  will,  however,  wherever  possible,  exchange  any 
of  these  books  for  other  Cameron  books  of  similar 
value,  if  desired. 

CAMERON  PUBLISHING  CO.  B-ggg-d  WOODMONT,  CONN.,U.S.A. 


WHY  BUY  SECOND-HAND   EQUIPMENT 
WHEN  YOU  CAN  GET 
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BRAND  NEW  ^KV9Smm^  PROJECTORS 
AT  A  PRICE  YOU  CAN  AFFORD? 


SUPER    SIMPLEX     PROJECTOR 

Standard  Throughout  the  World 


SIMPLEX    SOUND     PROJECTOR 
Type  SP—For  Smaller  Theatres 


SIMPLEX    SOUND     PROJECTOR 

Type  S A— Standard  Complete  Sound  Projector 


actured  by  I  NT^RN  ATION  AL    PROJECTOR    CORP.,  88.-96  Gold  Street,  New  York,  N.  Y. 
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